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BARRE?T SAYS: 


Safety Brake Training 


Future automotive mechanics 
learn faster and more 
thoroughly when they work Jaa 
with the kind of equipment 
used by leading auto- 
motive vocational schools, 
service shops and car, 
bus and truck makers. 
Barrett Brake Service 
Equipment helps you to 
help your students learn 
more — the right way! 


THE BRAKE 
DRUM LATHE 


machines, grinds 
and hones all 
types and sizes of 
car, bus, truck and 
aircraft drums. 
Portable for field 
use, stationary for 


P.S.: Barrett 
makes the only nationally used and 


THE BRAKE 
DOKTER approved complete matched set of 
centrolizes shoes, brake service machines. 


grinds to give 
100% drum con- 
tact, and adjusts 
for proper clear- 
once any gize 
broke assembly 
from 7 to 24 
inches. 


complete procurement information today! 


THE BRAKE 
RELINER 


and grinder has 
ample power and 
leverage for 
delining, relining, 
countersinking, 
drilling and grind- 
B ing any size brake 
shoe. 
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In the Olfing ... 


Next month SCHOOL SHOP will 
bring you its annual Directory 
issue. This year it will also in- 
clude a special Planning Port- 
folio which will contain up-to- 
the-minute information for those 
planning school shop installa- 
tions. Be on the lookout for the 
June issue which will contain 
reference material you will want 
to keep on hand all year long. 
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Better teaching of automotive and aviation electrical 
service subjects is accomplished when your school has 
the same top-ranking electrical testing and service 
equipment used by the trade for over 30 years. | 

Weidenhoft equipment is easy to use—accurate, prac- 
tical and ruggedly built for continuous hard use. Every- 
thing you need, from a battery hydrometer to a complete 
department set-up. 


Do as other schools are doing—equip with 
Weidenhoff. Full Information available. 


Armature Growler 
' ENGINE ANALYZERS * BATTERY CHARGERS * MAGNETO TESTERS 
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AMMCO 


is ideal for use in school shop! 


* Has “VEE” Type Ways, com- 
parable to those of large, ex- 
pensive shapers. 


* Handles 2 vari- 
ety of work. 


* Portable Model is 
mounted on maple 
cabinet. 


Students quickly acquire “ability to produce 
accurate work on this precision machine 


Leaders in school shop instruction unre- 
servedly recommend the AMMCO 7’ 
PRECISION SHAPER. It is small in size, 
but it is mighty in efficiency and preci- 
sion... It incorporates all important features 
of larger machines selling for hundreds 
of dollars more than the Ammco... and 
users of the Ammco tell us “it’s the finest 


made”. . . Simplicity of operation, plus 
special safety features, make this machine 
ideal for student use. A wide variety of 
work can be done on this shaper, and as 
one instructor has said —‘it is a preci- 


‘sion machine of a thousand uses.” 


Made for bench installation, or as a 
portable unit. 


Write today for specifications and prices 


2100 COMMONWEALTH 


NORTH CHICAGO, ILLINOIS 
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A new low-cost 
18” drill press that 


can really take it 


This New Duro 18” Drill Press has been de- 
signed and built to handle a much heavier 
load continuously than ordinary low-priced 
units. Has many new features including: spe- 
cial design for quick-changing of belts; head 
casting slotted to provide take-up when wear 
develops from movement of quill; six-spline 
telescopic self-aligning spindle that reduces 
play; heavy ribbed cast iron table and base 
with large machined surface and grooves for 
collecting coolant; base provided with "T” 
slots for bolting jigs; improved simplified 
depth gauge. Efficient production foot feed 
available. Specifications include: %4” ca- 
pacity. No. 2 Morse Taper. 4 New Depar- 
ture Ball Bearings. Speed range 425 to 
2030 R.P.M. Spindle travel—5”. Drills to 
center of 18” circle. Maximum distance from 
base to spindle—49”, Maximum distance 
from table to spindle—19”. Overall Height 
—68”. Size of overall base—18” x 284%”. 
Diameter of column—3 2”. Weight of Model 
A3088 (as illustrated) less motor, 350 Ibs. 
Also available in bench model. 


Send for Catalog—showing low-cost single and multi- 
spindle Drill Presses, Metal-Cutting Band Saws, Circular 
Saws, Jointers, Routers, Shapers, Grinders, Lathes, Scroll 
Saws, Flexible Shaft Units, and Portable Electric Drills. Gives 
full specifications and prices. 
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MACHINE TOOL DIVISION 


QMURO METAL PRODUCTS CO., 2663 N. KILDARE AVE., CHICAGO 39, ILh. 


ALSO MAKERS OF DURO HAND TOOLS 
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J unior-High-School Industrial Arts 


A Discussion of Issues 


Objectives 

NE of the most urgent needs of 
O junior-high-school industrial arts 
in this postwar era is a clarifica- 

tion, crystallization, and a general ac- 
ceptance of the objectives which under- 
gird this program in the schools 
throughout the nation. After more than 
a generation of experience, we are in 
a position to take stock of ourselves, to 
cast aside that which is bad and to 
retain the good. It may be that we have 
grown too fast, or that we have been so 
busy with details that we have not kept 
our thinking about objectives unified. 
Or it may be that we were too enthusi- 


_ astic about it all and felt that it had so 


much good in it that it did not matter 
whether or not we agreed on the direc- 
tion in which we were going. 

Whatever the reasons may be, the 
facts are that we have arrived at a stage 
where we must consolidate our gains 
and go forward united, or we may lose 
much of what we have gained over the 


‘years. Our thinking is confused. We 


cannot agree among ourselves even on 
some of the objectives which assisted the 
introduction of industrial arts into our 
junior high schools. For example, is the 
exploratory aim still as potent as it was 
25 or 30 years ago? Many of us are 
quite ready to say “no”—others insist 
that it is. Some years ago, the emphasis 
on the acquisition of skills was practi- 
cally nil. Today we hear the word men- 
tioned rather frequently, and some of 
our leaders have expressed themselves 
very strongly in favor of our teaching 
skills rather than making interesting but 
poorly constructed projects. 

These differences of opinion may be 
healthful signs of our growing up, but 
they do not help us to gain our rightful 
place in the educational scheme. of 
things. Our academic colleagues often 
ridicule us for it and the patrons of our 
schools understand us only vaguely. We 
experience difficulties in justifying our 
existence because each of us attempts 
to do so on the basis of different objec- 
tiyes. Until we can arrive at a set of 
aims to which we can point as the ob- 
jectives of junior-high-school industrial 
arts, we will not merit the recognition 
and respect that our area deserves. If 
we are to be thought of as a phase of 
general education, we must strive to set 
up our objectives in the same uniform 
manner as do teachers of English, his- 
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BY Stanley J. Pawelek 


That education is dynamic, not static, is a 
truism. Yet teachers all too seldom act on their 
knowledge. The author of this article, who is 
Supervisor of Industrial Education, Baltimore, 
Md., Public Schools, raises some issues con- 
cerning objectives, methods, and course offer- 
ings which should stimulate selfappraisal 

among teachers. 


tory, mathematics, science, and _ lan- 
guages. Our offerings are rather uni- 
form from school to school, community 
to community, and state to state. It 
does not seem unreasonable to propose 
uniform objectives in the same manner. 


Is there any reason why junior-high- . 


school industrial-arts objectives for 
New York should be any different from 
those in California? 

About two years ago an Industrial 
Arts Planning Committee was appointed 
by the American Vocational Association 
for the purpose of reevaluating and re- 
defining our entire industrial-arts pro- 
gram. One of the subcommittees of this 
body is engaged in setting up objectives 
for the various levels so that it may ar- 
rive at a set satisfactory for each. When 
this assignment is completed, it is our 
professional duty and responsibility to 
accept the objectives for our own area 
and to see that they are properly under- 
stood and achieved. Unless we do this, 
we cannot hope to be recognized as an 
integral and an indispensable part of the 
junior-high-school program. 


Methods of Teaching 


Because our objectives have not been 
clearly defined and because our teachers 
have not generally received the kind of 
education mentioned above, our methods 
of teaching leave much to be desired. 
The so-called “project method” has, 
without doubt, been overdone in our 
shops. And in instances where teachers 
are filled with a false spirit of “progres- 
sive education” the results are practi- 
cally chaotic. Any pupil constructing, 
repairing, or designing articles which 
are prompted by whims and pseudo-in- 
terests of the moment is simply not fol- 
lowing a good learning method. 

Some teachers’ courses of study are 
nothing more than lists of articles to be 
made. Others insist that in a shop class 
no course of study is necessary, while a 
small minority have available excellent 


courses of study, designed and arranged 
to follow sound teaching principles and 
laws of learning. The manipulative 
side of shopwork and drawing is stressed 
by many teachers almost to the com- 
plete exclusion of the informational or 
related. The reverse is very often ob- 
served in other situations. Prescription 
characterizes the work of some teachers 
while election, free or limited, is em- 
ployed exclusively by others. Skill: in 
the use of tools, in many instances, is 
relegated to a place of secondary im- 
portance while receiving a major em- 
phasis in many others. Notebooks, 
themes, discussions, student reports, 
home assignments, textbooks, tests, mo- 
tion pictures, film slides, and visual aids 
of many types and descriptions are used 
in some classes, while a total absence 
of these devices is noticeable in others. 

This discussion may go on indefinite- 
ly. The general conclusion, however, is 
that there is a complete lack of uniform- 
ity as to teaching methods in junior- 
high - school industrial - arts classes 
throughout the nation. While standardi- 
zation is not always desirable, a uni- 
formity of agreement among us regard- 
ing certain procedures would be helpful 
not only from the point of view of bet- 
ter results, but also in the added respect 
of educators and laymen for our area 
of teaching. The following suggestions 
are given with the hope that they will 
assist in clarifying and unifying our 
collective thinking: 

1. Keep standards high; whatever is 
done should be done well. “Sloppy” 
work, incorrect use of tools, use of in- 
correct tools, improper finishes, etc., 
have no place in the shop. 

2. Prescribe all jobs, projects, and 
other assignments in the beginning of 
every course. This should lead to a 
limited choice followed by guided choice 
and free choice when fundamentals are 
mastered. 

3. Arrange instructional units in the 
order of difficulty. Proceed from the 
known to the unknown slowly. 

4. Be sure that the operations in- 
volved in the making of a project are 
well learned before the project is made. 
Your aim is the teaching of fundamen- 
tal operations; the student’s aim is to 
make something. Insist on practice of 
the operation on scrap stock before ac- 
tual construction begins. 

(Continued on page 14) 
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THE drafting student will find 
this carry-all for his drawing 
equipment of considerable 
utility, especially in schools that do not 
supply instruments and materials and 
where the student must bring his own 
working paraphernalia to class. It also 
serves to keep everything in neat and 
compact order under one cover where it 
is handy at all times. 

It has a built-in box for pencils, 
erasers, masking tape, sandpaper block, 
and other small items. The inside is 13” 
across so that it is large enough to allow 
for the scale, a cardboard tube for draw- 
ing paper, a set of drawing instruments, 
T-square, etc. In the cover of the case is 
a triangular-shaped block for holding 
the triangles and a peg for the French 
curves and protractor. The T-square 
head fits into the case and an opening in 
the box above the handle allows the 
blade to extend through. 

In the construction of this project the 
student will have a variety of experi- 
ences such as cutting and squaring stock 
to size, making and fitting joints, gluing, 
sanding and finishing, fitting hardware, 
using nails and screws, and manipulat- 
ing a large selection of tools. 


PROJECT 


Drawing Equipment Case 


BY Albert Siegel 


This handy little drawing equipment case 
will be welcomed by students and gives 
them an opportunity to experience a number 
of operations and to learn several skills. 
The author teaches industrial arts at the 
Senior High School, Cliffside Park, N. J. 


The project will further the boy’s 
interest in the care and maintenance of 
his equipment, gives him an appreciation 
of his own efforts, an opportunity to 
learn advanced operations and skills, 
and helps to develop an interest in crafts- 
manship and the industrial processes. If 
properly made, it should develop a feel- 
ing of pride in possession and apprecia- 
tion of ownership. 

The writer found the best procedure 


.was to construct a solid box first, then 


ascertain the dividing space between the 
cover and the bottom and cut along that 
line on the circular saw. This will guar- 
antee a proper fit. Any hardwood can be 
used. The case pictured was made from 
mahogany. 


Procedure: 


Cut to size and square all pieces called for 
in the bill of materials. 

Sand smooth all pieces now. This will 
greatly simplify the final assembly. 

Cut a rabbet %4”x%4” on both working 
edges of ends and sides. This is to permit 
setting in the top and bottom panels. 

Next cut a 4” groove, 14” in on both ends 
of the two %2”x4”x12” pieces. 

Cut a dado %4”x4” on both- edges of the 
Y%"x4"x14" pieces. 

Make a trial assembly to check for fit. 

Apply glue to the joints and set in clamps. 
Apply pressure evenly, holding try square in 
corners to be sure ends are square. 

While the frame is setting, cut a rabbet 
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%4”x%4” all around the face of the top and 
bottom panels. 

Glue and set both pieces in at the same 
time. Be sure to lay strips of scrap wood 
along the edges of the top and bottom before 
clamping to insure even pressure all along 
the gluing surfaces and to keep from marring 
edges. 

Set the fence on the circular saw for the 
proper depth of the top, 144”, and the blade 
a fraction higher than the thickness of the stock. 

Cut out a block 14” thick, the shape of 
the cut-out in a triangle, rabbet all around 
(Fig. “A”), and set (with the rabbetted side 
to the back) into the top with a %” No. 6 
R.H.B. screw. 

Form turn knob for French curves and pro- 
tractor %4”x14"x1”. 

Drill a hole through the center with a 1%” 
gimlet bit and attach with a %” No. 6 R.H.B. 
screw (Fig. “B”). 

The %”x1%4”x13” piece of stock is the 
front wall of the box section. 

Rabbet a groove 44” wide, %” down from 
the tops of the box end pieces, 44”x2’x214”, 
as a slide for the cover. 

Glue and brad the front wall piece to the 
ends and set into case. The ends should 
be glued to hold it in the case and a few 
4” wire brads set in to secure it. 

A piece of wood 4”x2”x121%4” is used as 
the box cover. Sand well to allow easy 
sliding and cut out a thumb-shaped indenta- 
tion for easy handling. 

Set in a pair of 144” hinges to insure the 
top fitting flush when closed. 

At the opposite side, cut an opening 
%4"x2%4" for the blade of the T-square. A 
handle for the case may be purchased at a 
luggage shop or hardware store. The handle 
shown was cut from %” stock, rounded on 
the top to fit the palm. The grain in the 
handle must run lengthwise for strength. 

Attach handle (if using wooden one) by 
drilling holes through box (below cut out), 
countersinking from inside, and using 1” 
No. 8 F.H.B. screws. 

Sand, using % and finishing with a 00 
sandpaper. 

Brush all arrises with sandpaper to remove 
sharp edges and corners. 

If using hardwood, size after staining, 
allow to dry, and varnish. 

When case is finished, fasten on a pair of 
box catches, one on each side of the handle. 


BILL OF MATERIALS: 


HOD 2 pes. x14 x12 
2 pes. x 11% 
Inner Box Front... | pce. Wax 194 x 13 
Box Cover | pe. x 
2 pes. Yox2 x 


Watch for the June Issue! 


Scuoor Suop will bring its readers an 
unusually valuable pair of features in the 
June number. In addition to the regular. 
directories of suppliers and officials which 
have been such useful references for read- 
ers in past June issues, next month SCHOOL 
Suop will carry in addition a Shop Plan- 
ning Portfolio which will be of real help to 
those planning expansion of their shop 
facilities. Look for this special number 
which you will want to keep for reference 
throughout the year. 


SCHOOL SHOP 
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Examples of rings, pins, brooches, and bracelets made by students of the author and incorporating gems cut in the school shop. 


‘ 


Gem Cutting in the School Shop 


EM cutting ‘is one of the newer 
(5 types of crafts that are being 
taught in a number of high 
schools. The author became interested 
in the subject 11 years ago when infor- 
mation was very hard to obtain. Al- 
though it started as a hobby with sev- 
eral students helping, it was soon intro- 
duced to students in his jewelry-making 
classes and before long had grown into 
part of the regular class work. 

Today students in the author’s classes 
grind and polish all the cabochons they 
use. It is fascinating and challenging. 
Students take pride in selecting pieces 
of rough material — agates, petrified 
wood, jaspers, crocidolite, etc.—study- 
ing the material, outlining the stone, and 
grinding and polishing it into a beauti- 
ful gem stone which they use in making 
rings, bracelets, brooches, pendants, and 
other pieces of hand-made jewelry. Stu- 
dents often sell a finished pendant or 
other piece of jewelry to friends for 
enough to buy all the rough gem ma- 
terial they will use in a semester’s work. 

Interest in gem cutting in the craft 
field has grown by leaps and bounds 
during the past few years. It has been 
introduced to many men and women in 
the Armed Services, especially to those 
stationed in camps in the western states. 
It is today being taught in many conva- 
lescent hospitals. 

Following is a description of gem 
cutting as developed in the author’s 
school shop. Lapidary work is intro- 
duced in many schools with a minimum 
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BY William T. Baxter 


Gem cutting is a fascinating shop subject and 
has many educational values, not the least of 
which is its hobby value. William T. Baxter 
is a teacher in the Woodrow Wilson High 
School, Washington, D. C., and the author of 
“Jewelry, Gem Cutting, and Metalcraft.” 


amount of home-made equipment, for 
gem stones can be ground and polished 
with simple equipment. Recently equip- 
ment has been offered on the market at 
a reasonable price which is excellent 
for school installations and for home 
hobby purposes. 


Gem Stones 


Gem stones are divided into two 
groups: cabochons, stones with rounded 
tops and flat bottoms or with rounded 
tops and rounded bottoms, and faceted 


Odd patterns are frequently found in stones or 

slabs and can be utilized in a finished piece. An 

outline of South America can be noticed in the 

pendant on the left while a dove or partridge 

appears in the middle slab and a crescent in 
the one on the right. 


stones, the stones with flat surfaces or 
facets. 

Cabochon cutting is by far the most 
popular with both amateur craftsmen 
and students. This is due to the fact 
that all work is “free hand” and stu- 
dents may stop or start any operation 
at any stage and also because rough ma- 
terial used for the cutting of cabochons 
is more plentiful and cheaper. 

Cabochons may be ground and pol- 
ished on a horizontal running lapidary 
unit, such as illustrated here, or on a 
single grinding-buffing arbor that has a 
step pulley affording a change of speeds. 
Many craftsmen, after becoming inter- 
ested in the craft, install two or more 
lapidary units or arbors to keep from 
changing equipment. Once the work is 
introduced in a school shop, it is almost 
imperative that there be several ma- 
chines, so that students may move from 
machine to machine as they progress 
with their work. 

Faceted stones require a flat lap, run- 
ning horizontally, and most craftsmen 
use a faceting index in order to cut 
facets at the proper angle. Many pro- 
fessional cutters, especially in the Ori- 
ent, do not use a faceting index, but 
use a “jamb peg.” This is a vertical 
wooden peg with holes drilled at vari- 
ous heights. The desired angle is ob- 
tained by placing the end of the “dop 
stick,” to which the stone is cemented, 
in the proper hole to give the desired 
angle. Faceted material is not as plen- 
tiful as cabochon material. In many 
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Students making mountings in sterling silver for stones which they have ground and polished. 


instances the mines producing this ma- 
terial are owned and controlled by syn- 
dicates. 

Cabochon cutting is divided into four 
steps, none of which is hard to master. 
These steps are sawing, grinding, sand- 
ing, and polishing. 


Sawing Stones 


There are two methods of sawing the 
rough mass of gem material into slabs 
and blanks suitable for cabochon work: 
diamond sawing and grit sawing. To- 
day, most craftsmen as well as profes- 
sionals use the diamond saw, a metal 
(steel or phosphor-bronze) disc the per- 
iphery of which is charged with diamond 
grit. These diamond-charged discs are 
fast and smooth cutting and produce a 
slab that is uniform in thickness. 

The author used one 12” diamond- 
charged blade that cost less than ten 
dollars on a home-made (though preci- 
sion - made) diamond - sawing outfit in 
his basement workshop for eight months, 
sawing mostly agate. This blade slabbed 
most of the material used by more than 
a hundred students in his high-school 
classes. 

Diamond sawing is more exacting 
than mud sawing. To get best results, 
the arbor carrying the blade must have 
no end play and some means must be 
provided to hold rigidly the material 
being sectioned and feed it into the blade 
at a uniform rate. The most common 
method of feeding the material into the 
saw is to use gravity—a swinging arm 
or carriage holds the material, to which 
is fastened a rope running over a pul- 
ley with a weight tied to the end. Dia- 
mond saws must be kept well lubricated 


to keep the blade cool and the cut clean. 
A mixture of half kerosene and half lu- 
bricating oil is satisfactory and is used 
extensively. 

The mud saw is essentially a metal 
disc revolving in a soupy mixture of 
silicon carbide, clay flour, and water 
and depends on the silicon carbide ad- 
hering to the blade for the cutting. This 
method of sawing is still used by some 
cutters. Large specimens of petrified 
logs, meteorites, etc., are generally 
sawed with silicon-carbide grit. Band 


ing a sliding carriage, are oftentimes 
used for this work, the grit being fed 
into the top of the cut. 

Grinding 

Grinding, the second step, is usually 
done on vitrified silicon-carbide wheels, 
although it can be done on flat laps us- 
ing silicon carbide for an abrasive. The 
wheel method is much faster. 

Silicon carbide, an artificial abrasive 
that is harder than corundum (sap- 
phire) yet not as hard as the diamond, 
is the hardest artificial abrasive that is 
made into a grinding wheel. Silicon- 
carbide grit is sharper and harder than 
aluminum oxide, another artificial abra- 
sive. A medium bonded wheel is best 
for cutting cabochons. For the rough- 
ing-out process, a No. 90 or No. 100 grit 
wheel is generally used. The cabochon 
can be further ground and smoothed by 
using a No. 180 or No. 220 grit wheel. 
Hold the stone, in the fingers, against 
the periphery of the wheel and grind 
to shape. Keep a stream of water di- 
rected on the wheel surface to maintain 
a clean surface and to keep the cabochon 
cool so that it will not break. The usual 
procedure is to select a slab of rough 
material and draw the desired outline 


of the cabochon on the slab, using a . 


pointed aluminum rod as a pencil. Study 
the piece of rough material before out- 
lining the cabochon and make the most 
decorative use of the natural markings. 
Grind to outline and then to shape. 
Small pieces of gem material can be 


saws, using toothless blades and hav- ground to shape without sawing. Grind 


Grinding stones on vitrified silicon-carbide wheels. The wheel must be kept wet during the grinding 
of the stone to keep the wheel surface - a also keeps the stone from getting too hot 
and cracking. 
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Piece of rough gem material being sectioned 
with a diamond-charged disc. 


Polishing the gem stone on a felt wheel. 


a flat surface and proceed as with a 
slab. The best grinding speed is from 
5000 to 6000 surface feet per minute. 

After grinding the cabochon to shape, 
cement it to a dop stick, a short length 
of dowel rod. Use lapidary cement or 
red sealing wax. Melt the wax in a tin 
can and immerse one end of the stick 
in the melted wax, repeating the process 
if necessary until enough wax clings to 
the end of the stick. Warm the stone and 
wax on the end of the stick and when 
the stone is warm enough to melt the 
wax, place the dop stick on the stone 
and mold the wax to shape. Keep fin- 
gers wet while molding the hot cement. 


Sanding 


Sanding, the third operation, can be 
done in a number of ways, the object 
being to remove the marks left in the 
grinding operation and to leave a sur- 
face as smooth as possible for the final 
operation, polishing. Most craftsmen 
in the United States use a fine-grit sili- 
con-carbide cloth stretched over a 
sponge-rubber or felt-covered wooden 
disc. The silicon-carbide cloth is 
stretched over the disc, held in place 
with a clamp, and the stone is sanded 
as the disc revolves. The speed of the 
sanding disc should be from 800 to 
1200 r.p.m. Care must be taken during 
the sanding operation to keep the stone 
from overheating and cracking as this 
is a dry operation. Another method de- 
vised by the author is to cover with 
sponge rubber a wooden disc that is 
mounted on a face plate that fits the 
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ece of rough gem material being ground 


A pi 
to shape on a silicon-carbide wheel. 


A shaped cabochon being sanded on a revolv- 
ing disc covered =  —ecace, coated 
cloth. 


Flat lapping a cabinet specimen, using silicon- 
carbide grit on a revolving flat iron lap. 


Cutting ‘a faceted stone on the flat lap with the 
aid of a faceting index head. 


arbor. The rubber is covered with can- 
vas which is coated with thin cabinet- 
makers’ (hot) glue and dusted with grit 
from a large salt shaker. The disc can 
be recharged by melting the grit and 
glue with hot water, drying, and re- 
charging. Water glass can be used in- 
stead of hot glue, if desired. Another 
sanding method is to use a hard-wood 
disc and apply the grit mixed with 
water directly to the wooden surface. 
Silicon-carbide grits No. 220 and No. 
320 are generally used in the sanding op- 
eration, although some cutters use No. 
500 grit on a hard-wood disc for the 
final sanding which will give agates a 
very good shine or polish. When sand- 
ing, keep the stone in motion. 


Polishing 
The final polish is given the cabochon 
on a hard felt or leather buff, using one 
of the standard polishing agents. Tin 
oxide has long been considered one of 


Sanding a cabinet specimen on a drum sander 
covered with silicon-carbide cloth. 


the best polishing agents for most ca- 
bochons although levigated alumina has 
been in wide use the past few years 
due to the scarcity of tin oxide. Pow- 
dered rouge is also used in polishing. 
Cerium oxide, although more costly 
than tin oxide, is now being used ex- 
tensively. Wash the cabochon and dop 
stick after the sanding operation to re- 
move any adhering grit before starting 
the polishing operation. Mix the pol- 
ishing agent with water and apply to 
the wheel with hand or brush. Avoid 
running the wheel too dry as this may 
crack the stone. Canvas stretched over 
a rubber- or felt-covered disc is used by 
many craftsmen for polishing and works 
very well. Some stones, such as jade, 
will not polish on felt wheels and must 
be polished on leather. 

Many cabochons are cut into pen- 
dants. Instead of mounting in silver 
or gold, a peg is cemented into a drilled 
hole or a bail is attached by using a 
hollow tube as a rivet, the tube going 
through a hole drilled in the stone. As 
most cabochon material is harder than 
a steel drill, either diamond grit or 
silicon-carbide grit must be used for the 
drilling. Use a piece of brass tubing for 
the drill. Cement stone to a board and 
cement a narrow ring around the spot 
where the hole is to be drilled. Place 
tubing in the drill press, align tubing 
and stone, and raise and lower the tubing 
against the stone after having placed a 
mixture of grit and oil in the ring 
cemented on the stone. It Will soon cut 

. (Continued on page 32) 
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Plastic Procedures and. Projects 


THE use of plastic (methyl 
methacrylate) in school shops 
will be very popular for many 
years to come because of its adaptability 
to a wide range of projects. It also is 
clean and only a small amount of equip- 
ment is necessary. It has an advantage 
over most wood and metals in that no 
finishing agents are required to complete 
a project except for polish. Plastic is not 
affected by moisture to any great extent 
and the tool outlay can be limited or 
extensive, depending on the hand work 
a person is willing to do. 


PROJECT 


The two plastics known by the trade 
names of Lucite, manufactured by Du- 
Pont, and Plexiglas, manufactured by 
Rohm and Haas, are the products which 
will be discussed in this article. Both 
have common characteristics and, with- 
‘out becoming too technical, may be said 
to work equally well under the same 
conditions. 


Plastic can be bought from the manu- 
facturer, or scrap may be obtained at a 
nominal price from a fabricator of these 
materials. Lucite and Plexiglas can be 
purchased in the following forms: 
sheets, rods, tubes, large blocks, and 
castings which can be made on special 
order. In most cases these materials 
come with each side covered with a 
masking paper. This paper should be 
left on until all machinery and polishing 
operations are completed in order to 
protect the polished surfaces from be- 
coming scratched. It also allows layouts 
to be made on the paper,'so that cutting 
may be done on the jigsaw or other ma- 


BY | George Miller 


This is a general description of procedures for 

the teacher interested in introducing plastics 

into his industrial-arts work. Also included are 

descriptions of two excellent projects. George 

Miller teaches at Western Michigan College 
of Education, Kalamazoo. 


chines without any further laying out. 


Plastic can be sawed on regular wood- 
cutting machines, if speeds are reduced. 
If high speeds are used, a lubricant must 
be applied as a coolant, and a high- 
speed saw used. The general practice is 
to use a saw with from 8 to 22 teeth per 
inch. The thicker the material, the 
coarser the teeth may be. These materials 
gum and freeze when too much friction 
from the tools develops heat. When this 
occurs, it can be remedied by either 
reducing the speed or applying a lubri- 
cant. Water is the best, although machine 
oil is also acceptable. 

After plastic has been cut to shape, 
the edges which show should be filed and 
sanded to remove all saw marks. A good 
mill bastard file cuts fast and, by using 
a medium-grit abrasive paper after 
filing, a fairly smooth surface can be 
obtained for the polishing process. The 


next step is to sand with a small piece 


of wet or dry finishing paper (320 to 
380), using water, oil, or wax as a lubri- 
cant for this operation. If a satin finish 
is desired, no further finishing is re- 
quired. 
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In polishing by hand, use a soft piece 
of felt or chamois. Apply a polish to 
cloth and rub briskly. The amount of 
time you spend on this operation will 
determine the amount of luster you will 
have on your finished work. The follow- 
ing polishing agents have been used suc- 
cessfully by the Arts and Skills Corps of 
the American Red Cross in their hospi- 
tal work: hair oil, machine oil, tooth 
paste, tooth powder and water, floor 
wax, lard, and other forms of wax 
polishes. 

In cementing plastic, care should be 
taken to see that all edges are straight 
and as much bearing surface as possible 
is maintained. Tension should be elimi- 
nated. In most cases, parts may be held 
by hand during a cementing operation 
as the cement sets in two or three min- 
utes. Small weights can be used to hold 
parts in place. There is no need for pres- 
sure so clamping is not necessary except 
on large work. For average school work, 
small spring clamps made from a piece 
of spring wire are all that is necessary. 
On overhanging parts, a longer drying 
time is required. Two to three hours 
should be allowed for the cement to set 
before doing any further work. Prepared 
cements work well, also chloroform, but 
the writer has had good results from a 
cement made of 7 parts ethylene diehlor- 
ide and 1 part small plastic scrap. Dis- 
solve and keep in a tight glass container. 
This makes a good, strong, clear cement. 
If it thickens, thin with ethylene dichlor- 
ide. Add scrap if too thin. For small 
jobs, Duco cement made by DuPont is 
more economical as there is no waste. 

In making joints, pour a line of 
cement on a clean white paper, follow- 
ing the contour of the part to be cement- 
ed. Then set the part in this ribbon of 
cement. This gives a good film of cement 
and will make a strong joint. On irregu- 
lar pieces, a brush or slice of wood can 
be used to apply the cement. 

These materials can be formed or bent 
into nearly any shape by heating to 
225° to 250° F. There are several meth- 
ods of heating. Here are a few: electric 
hot plate, flat iron, toaster, electric grill, 
and ovens where the heat can be con- 
trolled. Never heat over an open flame. 
Although these materials are slow burn- 
ing, your work will be ruined if you are 
not very careful. One important advan- 
tage of plastic of this type is that you 
can reheat and rebend it as many times 
as necessary and it will not have any 
effect on the finished article. The only 
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precaution is “Don’t overheat!” This 
will cause a cloudy effect which is unde- 
sirable in most work. 

To bend or form plastic, heat material 
until it becomes soft enough to bend 
into desired shape and either bend and 
hold in position until cool or heat and 
place in a form or die. It is a good prac- 
tice to wear soft cotton gloves when 
handling plastic. They will protect your 
fingers and also keep the surface of the 
material from becoming marred. Round 
shapes can be bent over any object that 
has the proper diameter. When irregular 
shapes are formed, however, or where 
sizes must be maintained, some form of 
holding device should be made. This can 
be of either wood or metal. 

Where lines for decorations or facial 
outlines are required, they can be made 
by various methods. Some of them are: 
scribing with a sharp pointed tool, burn- 
ing in with a hot point, grinding or carv- 
ing with an electric pencil, and using a 
regular carving tool. 

Any object can be embedded into the 
plastic by heating the material to 250°, 
then pressing the object into the heated 
section. If two pieces are heated to the 


high limit and then placed together, a 


clear joint is made without cement. This 
practice is used to put small coins in 
plastic hearts, etc., making a permanent 
setting for the coin. 

You can paint on these plastics if you 
sand with 320 wet or dry finishing paper 
and use laquer or nail polish. Where 
lines are required, draw on with pencil 
first. When correct, ink in with India 
drawing ink. Then cover the line with 
lacquer. Some outstanding results can be 
obtained with a little practice. 


Any regular standard projects can be | 


copied in plastic, as long as the material 
thickness conforms to the requirements. 
Follow the usual procedure—lay out, 
saw, Clean, polish, bend, and cement— 
and I believe you will find these mate- 
rials holding student interest as well as 
your own. Many projects can be finished 
in one class period. This will have an 
upgrading effect on some students. Plas- 
tic is one form of teaching aid you 
should not overlook, as it fills a long 
felt need for something new. Students 
will develop some original ideas and 
you, as a teacher, will find enjoyment in 
helping develop these new materials 
which are becoming increasingly impor- 
tant in industry. 

The plastic book rack project meets 
the requirements of nearly any type stu- 
dent. The product is new, the method of 
procedure the same as for wood, and it 
allows the student to make designs and 
originate ideas. 
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This book rack was designed for occu- Wax polish. 


pational therapy work and was found to 
be so popular it was made a permanent 
project for all students from junior high 
school through teacher training. Boys 
and girls both enjoy working with plas- 
tic. It gives experience in following sim- 
ple rules and the enjoyment of finishing 
a beautiful article in a short time. Also, 
it can be worked with very few tools, all 
of which are found in the average school 
shop. 
Material: 

¥,” scrap Lucite or Plexiglas. 
Tools: 

Pencil for layout or scriber if no 
masking paper is on plastic. 

Jig saw or coping saw. 

8” mill bastard file. 

Medium and fine emery cloth. 

Wet or dry finishing paper (320 or 
380). 


Plastic cement (Duco) or mix your 
own (ethylene dichloride). 
Procedure: 

1. Select materials to fit layout. 

2. Lay out No. 1 on masking paper 
(generally found on all new plastic 
scrap). If no masking paper is on plas- 
tic, scratch lay out in with a scriber. 

3. Tape two 14” pieces of plastic 
together with the layout up. Saw the two 
out together. This will give you two 
identical cutouts. 

4. Lay out and cut one piece like No. 
2. No layout is needed if cut on a circu- 
lar saw. 

5. From the scrap saved after sawing 
No. 1, lay out and saw two pieces like 
No. 3. 

6. Sand and polish all wlan 

7. Place sketch under plastic after 

(Continued on page 12) 
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Boring Bar 


BY Leonard A. Kroll 


Here is a relatively simple machine-shop proj- 

ect which can be used to teach a number of 

operations and processes and yet requires a 

minimum amount of time to construct. Leonard 

A. Kroll is a machine-shop instructor in 

the Samuel Gompers Vocational High School, 
Bronx, New York City. 


TESTED 


There are many types of 
lathe boring bars and holders. 
I have found the one described 
here to be the most adjustable and use- 
ful, especially on a bench lathe. 

Its advantages are: 

1. No shims are required to put the 
cutting edge of the boring bar on center. 

2. The shank of the boring bar is al- 
ways kept in a horizontal position which 
prevents it from rubbing at the top or 
bottom of the hole being bored. 

3. Complete adjustments may be made 
very quickly. 

4. The clamp may be moved to either 
side of the holder, thus giving it much 


PROJECT 


and Holder 


greater freedom of movement so as to 
eliminate interference with moving parts 
such as chuck jaws, etc. 

5. The boring bar shank remains 
straight and unmarred without any set 
screw nicks or dents. 

6. Its construction is very simple and 
it may be made very quickly. 

7. It is an ideal and useful tool for 
the student to make in the machine shop. 
Many and varied operations are em- 
ployed in its construction: drilling, 
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tapping, reaming, slotting, eccentric turn- 
ing, forging, case hardening, hardening, 
tempering, etc. In addition, the amount 
of material-used is small and the appeal 
to the student is great. 

The construction of this boring bar 
and holder is as follows. 

Holder: 

1. Cut off a piece 3 9/16” long of 
cold rolled steel 34” x 34”, of rectang- 
ular stock. 

2. File, shape, or mill one end to a 
50° angle. 

3. On the other end, lay out the .312” 
diameter. 

4. In a four-jaw independent chuck, 
true up this layout and turn eccentrically, 
Clamp: 

1. Cut off a piece 134” long of cold 
rolled steel 44” x 14” square stock. 

2. Layout 5/16” and 10-32 holes, also 
radii. 

3. Drill and ream 5/16” holes. 

4. Drill No. 21 tap drill through both 
ends. 

5. Redrill with No. 10 body drill 
halfway through. 

6. File or mill 44” radii. 

7. Hacksaw or mill 1/16” slots. 

8. Tap 10-32 holes. 

9. Break all sharp corners and polish. 
Boring Bar: 

1. Cut off a piece of 5/ 16” drill rod 
3” long. 

2. Face off both ends. 

3. Turn one end to diameter and 
length required, depending on the size 
of the hole to be bored. 

4, Forge end. 

5. Harden and temper. 

The dimensions given in this article 
may be proportionally increased to fit 
larger lathes. 


Plastics ... from page 11 
removing the tape. Piece and scribe in 
lines. 

8. Remove paper from one side of 
piece No. 2 and cement on No. 1 pieces 
34” from each end and in the center of 
the base. Glue them on one at a time and 
hold in place with flat weights, either 
metal or wood. 

9. Cement on No. 3 pieces so they 
add strength to No. 1. 

10. Remove all masking paper. 
Questions for the student: 

Do you think the project would be 
improved if edges were beveled on the 
No. 2 piece? 

How do you think it would look if 
some lines were scratched in the base to 
take away the plainness of it? 

Have you a better idea for the sup- 
ports, piece.No. 3, that could be sawed 
from the scrap? 
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The ancient Egyptians relied on animal glue. Examples of their 
wood craftsmanship are on exhibition today in Cairo, age-old. 
proof animal glue is strongest, holds the longest. 


With Franklin you can do away with messy glue pots, for 
=: Franklin is used right from the can—AS IS! No unpleasant odor. 


Franklin is fine for beginners because it eliminates chilled 
joints. The stronger, thinner glue line preserves the beauty of 
bau <> the grain and saves tools. 


5 The fire hazard is eliminated with Franklin Glue because 
no heating is involved. It’s ready to use, won't get sour or 
evaporate.. 


With class time short, Franklin makes it possible for your 
students to do more and better work. Always ready to use— 
¢. cold on cold wood. 


Leading wood craftsmen use Franklin Liquid Hide Glue. It’s 
the standard in the wood-working industry. 


No waste, just pour unused glue back in original container. 


FREE SAMPLE ... Write on your 
school stationery. 
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Issues.... from page 5 

5. Avoid too much talking in con- 
ducting lessons and demonstrations. Let 
students do some thinking of their own. 
Do not tell answers until the student 
has tried first. 

6. Do not send students to work 
without at least a brief lesson, observa- 
tion, demonstration, or review. 

7. Use instruction sheets sparingly 
and only in cases where verbal-or group 
instruction is difficult or impossible. 

8. Avoid “marking-time” activities 
such as calling roll, copying from a 
blackboard or book, a long clean-up 
period, etc. Things should move with 


dispatch and precision. 

9. Home assignments, tests, reports, 
discussions, textbooks, visual aids, and 
devices should be employed in all 
classes. Roughly 75 percent to 80 per- 
cent of the students’ time should be 
spent in actual manipulative work. The 
remainder can well be devoted to infor- 
mational topics. 

10. Discussions, lessons, and demon- 
strations should not exceed 20 or 25 
minutes. Take students’ attention span 
into consideration. 

11. Keep progress charts conspicu- 
ously posted if at all possible. This 
device is not only a “stimulator” to 


SANITARY WASHROOMS 


PRocg, 


by Bradley 


Bradleys represent the most modern advance in washroom sanitation coupled with 

pone economies. Each Bradley does the work of 8 to 10 “‘single-person” wash 
asins by serving clean, running water to 10 students simultaneously. One Bradley 

thus eliminates from 16 to 20 faucets and reduces piping connections by 80%. 


Hickman, Ky. 


Bradleys provide more washing 
facilities in less space and per- 
mit of more adequate washroom 


Among Recent Installations are: 8 for Dearborn Michigan 
Schools, Dearborn, Mich.; 2 for Immanuel Lutheran School, Mil- 
waukee, Wis.; 2 for Litchfield High School, Litchfield, Ill.; 4 for 
Proviso High School, Maywood, Ill.; 3 for Whiting School, Whit- 
ing, Ind.; 2 for Pleasant Hill School, Des Moines, lowa; 3 fore 
Broadview School, Parma, Ohio; 1 for Kenilworth School, 
Phoenix, Ariz.; 1 for Carzletan School, Detroit, Mich.; 8 for 
Pershing High School, Detroit, Mich.; 1 for Cincinnati Central 
School, Cincinnati, Ohio; 2 for South Side School, Cheyenne, 
Wyo.; 2 for Peabody School, Peabody, Kansas; 1 for Beloit 
School of Vocational Education, Beloit, Wis.; 8 for Board of 
Education, Kansas City, Mo.; 1 for Hickman City Schools, 


For interesting information, send for Catalog 4308 and Wash- 
room Survey Sheet... BRADLEY WASHFOUNTAIN CO., 


layouts, 2285 W. Michigan Street, Milwaukee 1, Wisconsin. 
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Celebrating 25th Anniversary 
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students, but also permits the teacher to 
show or see at a glance where each stu. 
dent stands in relation to the class. 

12. If each student understands what 
is required in the class and sufficient 
class teaching has been done, the teacher 
will be relieved of the problem of the 
students “ganging up” on him and keep. 
ing him so busy during the work pe. 
riod that he has no time for overall 
supervision and occasional individual 
assistance to less able students. 

13. Follow some generally accepted 
pattern for teaching a lesson or giving 
a demonstration. The simplest one is: 
(a) preparation, (b) presentation, (c) 
application, and (d) evaluation. 

14. Vary your teaching methods from 
time to time. “Variety is the spice of 
life.” Keep on the alert for interesting 


and appealing kinks and ways of doing 


things. Students like to be surprised 


occasionally. 


These are only a few of the items that 
might be listed. Many others can cer- 
tainly be mentioned. There may be some 
merit in a Handbook for Junior-High- 
School Industrial-Arts Teachers, devel- 


oped cooperatively and distributed na- 


| tionally to all teachers. It could con- 
_ tain a great many suggestions or even 


principles which would bring our think- 
ing about methods of teaching much 
closer together. Would ‘it not be well 
for the Industrial Arts Section of the 


_ AVA to consider such a publication? 


Course Offerings and Sequences 

There is a further need for us to con- 
sider which areas industry shall be 
sampled in our junior-high-school in- 
dustrial-arts courses and in which se- 
quence they shall be taught. ‘While we 
agree that certain basic industries are 
worthy of inclusion, we have strayed far 


afield in much of our thinking. To our 


somewhat standard offerings of wood- 
work, mechanical drawing, sheetmetal, 
machine shop, electricity, and printing, 
we have in many communities added a 
host of others. We speak now of crafts 


| such as leatherwork, tin-can craft, paper 


cutting, textiles, ceramics, plastics, ce- 
ment, art metal, .lapidary work, and 
many others. Automobile mechanics is 
taught in some schools, forging still 
holds forth in others, while even welding 
and aeronautics are included in other 
communities. Have we become spread 
so thinly that we are losing sight of the 
original intent of our work, or has the 
original intent become obsolete? 

In the June, 1945, issue of Education 
magazine is an article which makes men- 
tion of what our offerings should be. 
It is written by Mr. Roy Fales, Super- 
visor of Industrial Arts, New York State 
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TO SEE WHY A DUMORE IS 
AN IDEAL TOOL FOR TEACHING 
PRECISION GRINDING 


The drawing above reveals some of the design and construction 
features that maintain the outstanding precision of Dumore 
Grinders: ball bearings carefully selected and match-fitted to pro- 
vide countless hours of vibrationless operation . . . fog-of-oil lubri- 
cation that surrounds working bearings with a mist of lubricant 
to extend their life . . . pre-load spring that assures smooth-run- 
ning at high speeds. These and other features provide a tool that’s 
accurate to .0001” . . . that mounts on any standard machine tool 
to perform all types of precision grinding . . . 

that’s ruggedly built for years of hard 
service ...and that’s extremely reason- 
able to own and operate. For com- 
plete details, write for Catalog 42. 
The Dumore Company, Tool 
Division, Dept. TE38, Racine, 
Wisconsin. 


INDUSTRIAL DISTRIBUTORS IN ALL PRINCIPAL CITIES 


MAY, 1946 


SOLD BY AUTHORIZED 


BUYERS 
SCHOOL 
TRAINING NEEDS 


in Every Corner of 
the United States 


WHY wonder what machines, equipment, or sup- 


plies you should have for certain specialized training 2 


WHY wonder where such important needs are 


obtainable? 


WHY wonder how you can modernize certain 


obsolete phrases of your training course? 


W HY wonder how to go about installing a training 


department, or wonder what is needed to adequately expand 
your present one? 


T= solution of these problems is simple. And can be had 

by getting in touch with one concern which specializes 
in the right answers. In fact, as the nation's largest school 
distributors for leading manufacturers of machines, equip- 
ment and supplies, with over 10,000 items in its catalog— 
it serves the school field so well that schools in all 48 states 
and many foreign countries come to it with their training 
problems, rely on it for their needs. This world-wide service 
is meant for your school, too. Take advantage of it. Get in 
touch with us NOW. 
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Department of Education, under the title 
of, “Industrial Arts Modifies Behavior,” 
and he has this to offer: 


The junior high school is sometimes termed 
the exploratory period in which children are 
naturally very restless and highly active. Their 
span of attention is short and nature forces 
them to rush from one thing to another. Be- 
cause of this, the schools should provide a 
maximum number of experiences. If explora- 
tion is to be accepted as a worthy objective 
and if it is to be attempted, industrial-arts 
teachers must study industry and portray it 
to their pupils in all of its breadth and full- 
ness. A cafeteria type of course is most appro- 
priate. 

Mr. Fales then lists 12 major indus- 
tries in the United States in descending 
order as.to the number of workers or 


jobs in each. He continues thus: 


Metal, textile, and printing industries offer 
youth more jobs than any of the other types 
of work because they employ more people. If 
industrial arts is to reflect industry, these three 
types of work will be found predominant in 
industrial-arts departments. 

He then mentions the woodwork, 
transportation, and ceramic industries 
as a part of a true exploratory offering 
in industrial arts and states that: 

When all of these types of industries are in- 
cluded in every industrial-arts department, 
pupils will receive good consumer education 
and also broad exploratory experience which 
will play a vital factor in guidance. 

. . . They should be a part of every junior- 
high-school course regardless of whether one 
or more teachers are instructing the classes. . . 

What shall be the factors that deter- 
mine what we will include in our offer- 


Intermediate Industrial Arts 
Student Bench 


SHELDON’S long, continuous, and 
successful experience; efficient 
planning service, and unsurpassed 
production facilities combine to 
provide the utmost in utility and 
economy in shop equipment. Let 
SHELDON’S Planning Department 
assist in preparing shop layouts, 
compiling budgets, and writing 
specifications. 


SHELDON’S new catalog of 
equipment for Industrial 
Arts and Vocational Educa- 
tion Is now on the press. 
Reserve your copy today. 


SHELDON company 


MUSKEGON, MICHIGAN 


ings? Industry, junior-high-school ob. 
jectives, maturity of our pupils, abilities 
of teachers, available equipment, types 
of communities, or our own objectives 
for our own area of education? Are we 
running the risk of becoming “educa- 
tionally anemic” because we are so gen- 
eral? Or does it make any difference as 
long as we have some sort of activity? 
These questions demand an answer from 
someone. 


There was a time in our history when 
we were much more agreed on this issue 
than we are today. Perhaps the rapid 
growth and division of industry is con- 
fusing us. At any rate, the time has 
arrived for us either to condemn. or 


approve what we are attempting to do, - 


and to set up principles which will de- 
termine whether or not certain types 
of activities are worthy enough to be 
included in our program. Perhaps a 


jectives is all that we need. 


Recommendations 


While this discussion “accentuates the 
negative,” and points out several weak- 
nesses of junior-high-school industrial 
arts, we are all aware that it also has 
‘many points of strength. All is not as 


We have a going program and a well 
established one. It is no longer num- 
bered among the “fads and frills” as it 
once was. It serves a very worthwhile 
purpose at this level even though it may 
leave much to be desired. It is not that 
we wish to make a bad program good, 
but because we wish to make a good 
program better that these issues are 
raised. Our weaknesses are not due en- 
tirely to our own inefficiency or lack 
of interest. None of them is so bad that 
it cannot be remedied. 


As a help toward the solution to many 
of our problems, it is recommended that 
the matter of state supervision of indus- 
trial arts be given much more consider- 
ation than ever before. We have waited 
long for the “postwar years.” They are 
with us now. We cannot wait any longer. 
Each state in the union should have one 
or more persons charged specifically 
with industrial-arts supervision and di- 
rection. There should also be a “na- 
tional supervisor” in the U. S. Office of 
Education charged with the coordination 
-and direction of our program nationally. 
An organization of state supervisors 
headed by a “national supervisor” 
could accomplish much in the way of 
unifying our thinking, coordinating our 
efforts, setting up objectives, issuing syl- 
labuses, and keeping us all generally 


“on the right track.” 
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workable and an acceptable set of ob-. 


deplorable and chaotic as it may appear. » 
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DELTA-MILWAUKEE 


TOOLS 


: 


SV 


pretty much alike 


You can't always see “built-in” Delta- 
Milwaukee features, but trouble-free 
performance tells you they’re there. 


On the floor, Delta-Milwaukee Machine 
Tools for both metalworking and woodwork- 
ing look just about like other makes of 
machine tools. 


But see Delta-Milwaukee tools in action—and 
you can tell that there is a difference. That 
difference is quality — in “hidden values” 
that mean greater operating satisfaction: 


Lubricated - for-life Ball Bearings. These 

bearings are double-sealed against harm- 
ful shop dust. They eliminate a maintenance 
problem, because they are lubricated for life 
when they leave the factory. 


4 Pre-loaded Bearings. This is the result 
of an extra manufacturing operation 
that reduces the “play” in the bearings, to 
help you enjoy long-time operating efficiency 
and less frequent replacements. 


Precision-bored Bearing Seats. These bear- 
ing seats help keep all parts lined up 
properly, so that your students have greater 


Delta-Milwaukee’s advanced en gineering means 
greater accuracy...dependability...safety...economy 


assurance of producing finished pieces exactly 
according to dimensions, 


Precision-ground shafts. These shafts run 
without any “wobbling” which might 
throw off students’ measurements. 


Dy lly-balanced Pulleys. The pul- 
leys which transmit the power from 
motor to tool are dynamically balanced, to 
help eliminate annoying, damaging vibration. 


Other Delta-Milwaukee advantages you en- 
joy are: Low initial investment. Minimum 
operating and maintenance expense. Compact- 
ness and portability, permitting quick floor 
rearrangements as projects change. Convenient 
height for small students. Adequate safe- 
guards, meeting the acknowledged rigid provi- 
sions of the Wisconsin Industrial Commission. 


Thousands of shop instructors, supervisors, 
and department heads regularly specify Delta- 
Milwaukee Machine Tools, because they know 
from experience that they can depend on 
creditable results. 


Make the standard of industry your stand- 
ard in the classroom—Delta-Milwaukee Ma- 
chine Tools. Send for free catalog. Use cou- 
pon on next page. 


Teen the page 


a 
Ww U 4 E 
U. 
r 


Delta Unisaw* 
(10” Tilting Arbor 
Circular Saw) 


Delta Abrasive Belt 
Finishing Machine 


Delta 17” Drill 
Press (for metal, 
Delta 14” Band st ny wood, or plastics) 


Saw (wood-cutting 
or metal-cutting) 


Delta 4-speed Delta 12” 


Scroll Saw Woodworking 
Lathe 


Delta Industrial Grinder | 
with Twin-Lite* 
Safety Shields. 


Delta 14” Drill Order from your Delta 
distributor now -- for 
Fall delivery! 


Delta Toolmaker* 

Delta Heavy-Duty | 

— Finishing Machine 

oday: 


opy of 
end me my freer P panarite : 44-page Delta book, “How to Plan a 
Schoo! School Workshop,” provides you with 
cost Delta-Milwa | photographs and layout drawings of 
g of low _ 30 typical shops, for schools large and’ 
Tools. small. Also serves as a condensed 
guide to principles of shop plannin 
. . to the selection, placement, 
efficient use of the major power tools, __ 
Request it — and free catalog of low- 
cost Delta-Milwaukee Machine Tools 
-— by using coupon at left. 


trade Mark Reg. U. 8. Pat, Off. 
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C. E. HIcHLEN has resigned as assistant 
to the executive secretary of the Ameri- 
can Vocational Association, L. H. Den- 
nis, to become principal of vocational 
schools, Atlantic City, N.J.... O. B. 
BabGER, director of vocational education 
and industrial arts, Portland, Ore., 
public schools, has resigned to join the 
staff. of the Brooks-Wilson Advertising 
Agency, Tulsa, Okla... . E. L. 
DER of the Victor Animatograph Corp. 
and well known to many teachers be- 
cause of his knowledge of the visual- 
education field died recently at 48 years 
of age... . CARLTON Dwicur, vocational 
instructor at Central High School, Bing- 
hamton, N.Y., has been named principal 
of the Vocational and Continuation 
School, Binghamton. .. . E. F. Mitcu- 
ELL, JR., acting Mississippi state super- 
visor of trade and industrial education 
during W. D. Garpner’s service in the 
Navy, has been elected state supervisor. 
Mr. Gardner has resigned to act as train- 
ing officer in the field of trade and indus- 
trial education for the Veterans Admin- 
istration. . . . WALTER M. Norton has 
been appointed director of the education 
and training division, RCA-Victor Corp. 
which will extend its activities in the 
manufacture and sale of equipment for 
audio-visual education and personnel 
training. . . . WiLLis Wacner of the 
faculty of Northeast Junior High School, 
Kansas City, Mo., has been named to the 
teaching staff of the industrial arts de- 
partment, Iowa State Teachers College, 
Cedar Falls. . . . Leste J. Nutrine has 
been appointed assistant supervisor in 
the field of trade and industrial schools 
in the Massachusetts Department of Edu- 
cation. J. EDWARD SHARKEY and Por- 
TER PERKINS have been named to work on 
the inservice training program for veter- 
ans... . WILLIAM CHAMBERS, principal 
of night-school and extension courses at 
Macomber High School, Toledo, Ohio, 
has been appointed coordinator of voca- 
tional education at Lima, Ohio. .. . 
CuiFFORD FROELICH, former North Da- 
kota state supervisor of information and 
guidance, succeeds FRED FOWLER on the 
staff of the Occupational Information 
and Guidance Service, U. S. Office of 
Education, Washington, D.C. 


MAY, 1946 


PRICED TO FIT 
SCHOOL BUDGETS 


EASILY REPAIRED | 


IN CASE OF MISUSE 


Practical education calls for the classroom 
use of practical instruments that students 
can use freely—zot instruments that have to 
be kept under lock and key because of 
extreme delicacy and high cost. Shallcross 
answers this need with many types of 


BRIDGES — DECADE BOXES 
RESISTANCE STANDARDS 
DECADE POTENTIOMETERS 

HIGH-VOLTAGE TEST EQUIPMENT, etc. 
These instruments are accurate for every 

commercial, laboratory and educational 


purpose up to the point of the most exact- 
ing research in pure physics. They are rug- 


WRITE FOR SCHOOL and 
COLLEGE BULLETIN G 


... Includes details on both 
Shallcross Electrical Measuring 
Apparatus as well as components 
for those who prefer to build 
their own. 


ged, easy to operate and decidedly moderate 
in price. In case of accident or misuse can 
quickly be repaired to full efficiency without 
the necessity of returning them to the factory. 

Frequent actual use of modern electrical 
measuring apparatus is an essential part of 
moderntechnical education. Shallcross instru- 
ments make such instruction entirely feasible! 


SHALLCROSS MFG. CO., DEPT. SS-56, Collingdale, Pa. 


| 
| EN assroom instrucrion 
; 
| 
| } 
| RUGGED | | 
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| 
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Here is a tested instructional project which 
£: : = meets the need for a practical “take-home” 


item and yet includes processes and skills that 
are necessary in beginning metalworking. 
95.99% E. P. Peterson teaches in the East Junior High 
XZ RIVETS School, Aurora, Ilinois. 


INES 0? 
EVERY instructor of indus- 
trial arts is anxious to find 
f they are taken home to parents. One of 
the most popular projects, especially 


=, 
Se 


if LISQUARES with the mothers, is this coat hanger rack 
| shat is made in the metalwork unit of 
that 1s ma in the metalwork unit o 
igo] |< our junior-high-school shop. It is. de- 
aN 5 signed to hang over the door and may 
x Yet: be used where there is a shortage of 
closet space or for hanging up shirts or 
mn red resses on ironing day. 
This project includes all the funda- 
S oe? mentals of beginning metalwork such as 


cleaning, bending, drilling, countersink- 
ing, riveting, peining, and coloring the 
metal with heat. 


WANTED 
; SCHOOL SHOP is looking for good manuscripts in 
52 all fields, especially woodworking, visual aids, and 
zz q radio. Be sure to include good photographs and 


drawings. Send to The Editor, School Shop, Ann 
Arbor, Mich. 


A LOW-PRICED BENCH MACHINE FOR BOTH Vertical Mill Horizontal Mill 


HORIZONTAL AND VERTICAL MILLING... 

This versatile benchmaster milling machine is an indispensable WRITE FOR INFORMATION ABOUT THESE OTHER 
item for every wood, plastics or metal working shop. Simply QuaLity benchmaster TtooLs 

by interchanging spindle attachments, it’s quickly and easily benchmaster’s sturdy inclinable 4-ton punch press . . . 6” rotary 
converted from a vertical miller to a conventional horizontal table... precision collets . . . swivel vice, etc. are in use in hun- 


dreds of machine shops in over 50 industries. Proved operating 


milling machine with overarm and arbor. ease, maximum safety and negligible maintenance costs make 


Unsurpassed for precisién die making, die sinking, slotting, them ideal for school shop installations. Clip and mail coupon 
facing, side milling, key seating, jig boring, angle slotting and below for complete information and engineering specifications. 
many other jobs about the shop... yet this benchmaster milling 
machine costs so little and saves so much space that you'll 

«not want to be without it. 


Please send me FREE pamphlets containing complete informa- 
tion on the entire benchmaster line of.tools. 


School. 


| 
| Name 
| 
| 


City or R. R. No 


State. 


honchmaster 
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Metal Coat Hanger Rack sy E. P. Peterson: 
| to 
Ce 
wo 
va 
so 
: fal 
Pri 
wc 
$3 
= 
‘ 


ich pu 
ne” 
hat 
ng. 
Modern ndustrial- 
ee 
Metalcraft Arts Electricity 
us- J. L. FEIRER LUSH & ENGLE How Fo Use Wood Chisels. 
nd A Thirty-six attractive new pro- B From the original research and : How To Use Nail Hammers and Screw Drivers. 
jects in meta!, sure to appeal Study, through final designing, 
en to the instructor and student’ alike. How To Use Hand Drills and Bit Braces. 
of Completa wih proces metal shop electric TU Mais Gr Ty Sv 
the subject; 2, making How To Use Bench ond Block Planes. 
various methods in filing, shaping, we oF interesting features 
ck soldering, renting. about clectriciy; 3. projects: 4 
isi arge photographs an sample 
of Projects illustrated with complete suieaonn Written with clarit 
working drawings. Cloth (probable) and simplicity. Cloth 
le- $3.50. Five or more, ea. $2.63. 2.00—5 or more, ea. 
ay i EXAMINE THESE EXCELLENT TEXTS ALSO 
of WOODWORKING WORKBOOK K JUNIOR PRINTING—Lush. The 
—Nichols and Stiles. Acknowl- comeback of interest in print- ' 
or edged leader in its class—thorough, ing is being noticed. The only 
a- D THE PRACTICE OF PRINTING ESE 
as Willoughby and Chamberlain. —Polk. World-famous printing 
boi text, selling better than ever. High- 
k- Takes up practical details of every with hig 00 
common general shop subject. Illus) ent. NO Serious printing studen 
ae trated tools, procedures. Paper should be without a copy. Cloth asi gh 
of more, only  $2.00—5 or more copies, only $1.50 
E ING—Griffith and Cox. With- M Steers Fundamentals 
out equal in simplicity, clearness, of hand-setting and make-up, based ae Sees 
if completeness of coverage for a on the textbook by the same author. 
rd standard course in hand woodwork- Worked out in iob form for junior- Tree 
nel ing. Revised in the 1930's by George high level. Fifty-one jobs, 68c—5 or 
ve Cox of Oregon State. Cloth, $1.68— more sets, only Sic 


5 or more, only $1.26 ea. 


WOODWORK FOR, SECON- 
DARY SCHOOLS—Griffith and 
Cox. Reviews all tools and processes 
for advanced course. — Includes 
woods and lumbers, machines, join- 
ery, turning, inlaying, carving, fin- 
ishing and furniture construction. 
Cloth $2.50—5 or more, only $1.88 ea. 
G CARPENTRY—Griffith. Only text 

that takes up building a house 
in complete details, from basement 
to roof, based on actual construction 
by the author. Cloth $2.00—5 or 
more, only $1.50 ea. 


H BASIC BENCH METAL PRAC- 


TICE—Giachino Feirer. 
Many unsolicited letters of praise 
for this modern, illustrated text on 
equipment, tools, supplies, ma- 
terials, procedures in basic metal- 
work have come from schoolmen of 
all ranks. Tough paper, $1.84—5 or 
more, only $1.38 ea. 

SHEET-METAL PATTERN DRAFT- 

ING—Daugherty. In a class by 
itself. All 114 problems, typical of 
trade practice, illustrated with 
photos of finished form, develop- 


ea. 
N BEGINNING MECHANICAL 
DRAWING—Roberts. Organized 
on the information-unit, job-unit plan 
—only book on drafting so designed. 
Every unit clearly marked, easil 
followed. Cloth, $1.80. Paper, $1.12 
—5 or more copies only 84c ea. 
PROBLEMS IN BLUEPRINT 
READING—Castle. A proved 
workbook for simplest, fastest in- 
struction in learning to read working 
drawings without any previous knowl- 
edge of subject. Paper, 96c—5 or 
more only 72c ea. 
Pp LEARNING TO READ ME- 
CHANIC.A.L DRAWINGS— 
Bartholomew and Orr. Very success- 
ful lesson book for toning stu- 
dents of eighth and ninth grades to 
read mechanical drawings. Paper, 
48c—5 or more, only 36c ea. 
BEGINNING PROBLEMS IN 
MECHANICAL DRAWING— 
Bennett. Unusual clarity and sim- 
plicity—designed for junior-high. 
Every step reasoned out and firmly 
established; principles clearly set up. 
Paper 56c—5 or more, only 42c ea. 
BR MACHINE DRAWING PROB- 
LEMS—Berg and Elleson. All 


ments, step-by-step instructions. problems are practical and typical 
Paper, $1.76—5 or more, only $1.32 of actual machine work. Complete 
- a. beginning course. Cloth, $1.96, Pa- 


e 

J BASIC ELECTRICITY—Feirer and 
Williams. Senior high level. 

Most attractive modern make-up of 

any book in field. Shop and labora- 


$1.24—5 or more, only 93c ea. 
MECHANICAL DRAWING FOR 
BEGINNER—Bailey. Fundament- 
als of how to make working draw- 


per, 


THE STANLEY 


TOOL GUIDE 


instructor a great store o 

More than 2000 illustrations, with instructions 
covering the use of boring and cutting tools, squares, 
gauges and jigs and other wood and metal working 
tools, are included in this one book. 

Send today for your copy — and extras for the use of 
your class — at just 25¢ each postpaid. (10 or more 
copies, 15¢ each — 25¢ each in Canada.) 


The knowledge and experience of years of tool 
manufacturing and tool use are combined in “The 
Stanley Tool Guide” to 


-_ the school and shop 
visual teaching aid. 


TRADE MARK 


Value 


tory activities, summaries, reviews, ings—explains in a compact series 

questions, tables, etc. Illustrated. of problems, showing step-by-step 
Cloth, $1.92—5 or more, only $1.44 examples of learning details. Paper, STi 

ea. 48c—5 or more, only 36c ea. TO 


183 Duroc Bldg., THE MANUAL ARTS PRESS, Peoria 3, Ill. 


THE MANUAL ARTS PRESS 
183 Duroc Bldg., Peoria 3, Illinois 


nd with view to adoption books as circled below. If adopted 
tos oe os 1 may retain the adopted books, otherwise | will return 


PASTE ON A POSTCARD AND MAIL TODAY 


1946 


School and Position 


STANLEY TOOLS, Educational Dept., 


New Britain, Conn. 


Enclosed find ( 
copies of the Stanley Tool Guide, post- 


paid. 


SS-546 
¢). Pleasesend( ) 


| 
or remit for them within 30 days. 


4 . - 
| 
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Simple Silencer for 
Machinists’ Vise Handles 
Any instructor who has a number of 
machinists’ vises in his shop knows that 
considerable unnecessary shop noise is 


will be made for each "Kink" published. 


Send to the Editor, School Shop, Ann Arbor, Mich. 


- caused by the dropping of vise handles 


while vises are being opened and closed. 
Most of this noise can be easily elimi- 
nated by simply wrapping the under 
side of the handle knob with several 


layers of ordinary electricians’ rubber 
tape. If the tape is stretched slightly 
while being applied and the end is 
heated with a match to fuse the rubber, 
the noise silencer stays in place for some 
time. One roll of tape is sufficient for 
ten vises.—Peter F. Guida, Chelsea Vo- 
cational High School, New York, N.Y. 


Model Plane Kinks 


To obtain a smooth slick finish on 
balsa wood for gliders, mix talcum pow- 
der and clear dope into a paste-like 
heavy cream. Brush on and let dry. It 
will turn milky white. Then sand down 
smooth and wax and polish. This puts 


A NEW ONE! THREADING TOOL 
standardized at economy prices, this 60° 
each. Try greater accuracy, 
finish end savings on your threading jobs. 


For maximum savings from carbide tool use, don’t overlook these 


“special-purpose” standard. 


s. They’re designed to give you the same 


top-quality results at the same low cost as Carboloy’s well known 
standards for general purpose turning, facing, boring. 
It pays to specify Carboloy “Standards.” They're quantity-produced 


at economy prices .. 
minimum inventories. . 


. planned to provide for diversified use from, 
. quickly available from local stocks in 


45 cities, coast to coast. Write for Catalog GT-175R. 


€ABBOLOY COMPANY, INC., 11181 E. 8 Mile St., Detroit 32, Mich. 
Chicago - Cleveland - Detroit Houston- Les Angeles Milwaukee - Newark» Philadelphia - Pittsburgh - Thomaston 


IN 45 CITIES 
COAST TO COAST 


a finish on balsa wood that is very slick 
and smooth. 

To cut a number of pieces of balsa 
wood wing ribs so that they are all 
exactly alike: 

1. Cut as many pieces of balsa wood 
as ribs are needed. 

2. Plane one edge smooth and straight 
with a block plane. 

3. Pin pieces together with smooth 
edges level. 

4, Trace rib pattern on top piece. - 

5. Cut out, using band saw, jig saw, 
etc. 

6. File and sandpaper top of ribs. 

7. Cut slot for wing spars and remove 
pins. 

-8. If ribs come on a printed sheet of 
balsa, cut out roughly, leaving the lines 
or ‘outline of the ribs. 

9. Pin together and then file and sand- 
paper them all at once to shape and cut 
slots for wing spars. 


This method insures that all ribs have 
the slots in the same position and that 
all ribs are exactly alike—George Mc- 
Ginnis, High School, Goshen, New Y ork. 


Polished Metal Surfaces 
Protected 


A solution of five ounces of demar 
varnish and one-half gallon of turpen- 
tine (mixed well) will make a pro- 
tective coating for hardware and tools. 
Articles dipped in this varnish-turpen- 
tine solution will be protected from 


rusting.—Isadore M. Fenn, Chicago Vo- 
_cational School, Chicago, Illinois. 
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PRECISION “BORING” TOOLS 
FOR ROLLER TURNERS 
te grind elt. Priced low uniform, smooth size and finish, yy 
CARBOLOY CENTERS = 
longer life. Morse, & $ end Jarno 
tapers are stocked. 
; = 
STOCKED 8Y 
| © 
CARBOLOY 
dy 
MI 
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All-Metal Laboratory Thermometers 
= with easy to read dial — rugged 
all-metal constructi vracy 
within Y2 of 1% full scale. _ 


Photronic (pho- 
to-electric) Cells 
dry disc type 
cells of high out- 
put, famous for 
their stability. 


_ Model 703 


Model 697 


Model 697 is a low-cost Volt-Ohm-Ammeter combining a selection of AC and 
DC voltage, direct current and resistance ranges in a compact, pocket-size case. 

Model 375 galvanometer is preferred wherever extreme sensitivity is not 
essential, because of its durability and low cost. Other models of higher sensi- 


tivity, also available, 


Model 703 is a low-cost, pocket-size Illumination Meter which gives direct 
reading in foot-candles. Available with WESTON VISCOR filter for direct 
measurement of any light regardless of color composition. ; 
In the physics laboratory, or the vocational classroom, students best acquire 
habits of precision by using precision equipment. WESTONS not only fulfill 
this requirement, but they cost far less in the end, too. Literature on WESTON 


instruments gladly sent on request. 


WESTON "== 


meters . . . Dial Thermometers. 


Laboratory Standards . . . Precision 
DC and AC Portables... instrument 


Transformers . . . Sensitive Re! 
. . . DC, AC, and Thermo $ 


beard and Panel Instruments. 


WESTON ELECTRICAL INSTRUMENT CORP., 670 FRELINCHUYSEN AVENUE, NEWARK, N. J,, 


.. Exposure Meters .. . Aircraft 


WANT A PONY ALL YOUR OWN? 


Here’s One To Whittle 
With Super-sharp X-acto 


Such an appealing little pet! All you 
need is some inch-thick pine, a little 
patience, and a No. 6 all-metal X-acto 
Knife. You don’t have to be an expert. 
X-acto is so easy to control, it adds 
skill to your wrist. 


This little pony is one of 25 fun-to- 
make projects in the new illustrated 
32-page booklet, “Whittling Is Easy 
With X-acto!” Send 10c for a copy 
and have a whole summer’s worth of 
whittling fun. 


Easier to Handle 
Safer, Surer 


Here’s the whittler’s de- 
light . . . an all-metal 
X-acto Knife, with special 
assortment of whittling 
blades. Firm-grip handle, 
designed for safety and 
precise control. Ideal for 
curves and corners. Com- 
plete with wooden chest, 
$2. Other X-acto Knives 
and Sets, 50c to $12.50. 


accuracy. You'll find it a 


CUT PERFECT MATS 


New X-acto Knife Guide and 
Beveler Is Simple, Foolproof Tool 


Designed like a T-square, 
with non-slip ridging; holds 
firm and straight on your 
work. The smooth block 
slide and visible 30-inch 
scale help prevent over-cut- 
ting at the corners. Made 
of light but sturdy magne- 
sium, Tops in quality and 


mighty handy little helper. 
$7.50 complete with No. 6 
All-Metal X-acto Mat 
Knife and two #24 blades. 


KNIVES & TOOLS 


O- if not available, write 
direct to X-acto Crescent 
Products Co., Inc., 440 
Fourth Avenue, New York 


Bay where you see this sign. At your 16, N. Y. 
Hardware, Hobby or Art Supply Shop 


*Reg. U. S. - 
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What's Doing in the Field of 
INDUSTRIAL EDUCATION 


Epsilon Pi Tau 

As part of its plan to resume profes- 
sional activities now that the war is over, 
Epsilon Pi Tau will hold a program at 
the spring meeting of the American In- 
dustrial Arts Association on May 10 in 
Chicago, according to John A. Whitesel, 
Acting National Secretary. The frater- 
nity will have an initiation at 4 P.M. and 
a banquet program at 6:30 P.M. on Fri- 
day, May 10, at the Oak Park Arms 


Hotel. The banquet and program will be 
open to nonmembers of the fraternity 
interested in the promotion of the pro- 
fession. Dinner reservations should be 
made with the national office, tempor- 
arily located at Oxford, Ohio. Meetings 
of the American Industrial Arts Associa- 
tion will be held on May 11 at the Oak 
Park-River Forest High School. The 
fraternity plans to hold meetings in con- 
junction with other professional associa- 
tions in the field. 


Printing Education Conference 


THE 21st Annual Conference on Printing 
Education, sponsored by the National 
Graphic Arts Education Association, 


SHELDON 


MODEL S-56 


1144” Swing 
1” Collet Capacity 
(134” hole thru spindle) 

56” Bed—35” between centers 
4-Speed Type "E" 
Underneath Motor 
Drive in headstock 

‘te Pedestal of Modern 
5-drawer Steel Bench Ft 


SHELDON MACHINE 


Better for 
School Shops 


Not only a better machine tool, precision 
built to work to the closest tolerances in in- 
dustrial tool rooms, but also a better lathe 
for the school shop because of the following 
important school features. 


1st. Greater safety because both headstock and 
motor drive are entirely enclosed—no ex- 
posed belts, pulley or gears. ; 
2nd. Extra capacity—which permits a wider range 
of work, 
3rd. A modern steel bench with 4 independently 
locking drawers—provision for students’ shop 
aprons, work, etc. 
4th: Standard ‘‘big lathe’ design features and 
controls, which (like the standard keyboard 
on a typewriter) better train the student for 
operation of the lathes to be met in industry. 
Write for S-56 Circular. and Catalog of 
Lathes, Milling Machines and Shapers. 


Vises” 
Shapers” 


Presses 


will be held on June 13-15, at the Hotel 
Benjamin Franklin in Philadelphia. The 
theme of the conference will be “Graphic 
arts education in the first year of peace.” 
Further information regarding reserva- 
tions and programs can be secured from 
the National Graphic Arts Education 
Association, 719 Fifteenth St., NW, 
Washington 5, D.C. 


Oswego Conference 

THE first postwar annual spring con- 
ference for teachers of industrial arts 
and farm shopwork, guidance counsel- 
ors, and supervisors will be held at the 
State Teachers College, Oswego, N.Y., 
on May 2 and 3. The conference theme, 
“Industrial Arts in the Next Decade,” 


~ will be exemplified by prominent speak- 


ers, shop demonstrations and exhibits, 


commercial exhibits. Frank C. 


Moore, Director of Industrial Arts, 
Cleveland, Ohio, will speak at the con- 
ference and at the annual banquet. 


Pennsylvania Meets 

THE Pennsylvania Vocational Education 
Association is convening at Eagles Mere 
on June 26-28, resuming an annual and 
pleasant custom that was témporarily 


halted by the war. 


‘Oregon Summer Session 


Two summer sessions are being offered 
at Oregon State College, Corvallis, this 
summer. One will convene from June 18 
to July 26 while the other will be held 
July 27 to August 30. Course offerings 
include flight training leading to a pri- 
vate pilot’s license, drafting, freehand 
drawing and design, elementary and 
advanced woodwork, pattern making, 
wood turning, recreation handcraft, 
machine-shop practices, machine and tool 
maintenance, forging, gas and electric 
welding, ornamental iron work, foundry 
practice, sheetmetal, metal-craft, metal 
spinning, lapidary work, navigation, 
meteorology, and aerodynamics for 
teachers. Other courses include history 
of industrial education, visual aids, 
graphic aids, trade and occupational 
analysis, philosophy of vocational edu- 
cation, planning and organizing courses, 
guidance and counseling, and others. A 
special summer bulletin may be secured 
from the college. 


40 Years 
THE address, “Forty Years in Voca- 
tional Education,” given by Dr. J. C. 
Wright at the Buffalo convention of the 
American Vocational Association has 
been reprinted by the Burgard Voca- 
tional High School Press of Buffalo and 
copies have been distributed by John W. 
Studebaker, U. S. Commissioner of Edu- 
cation, as a tribute to Dr, Wright on his 
retirement. 
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el Low-Cost Forge-Type 
The 
hic FURNACES by 
e.” 
Va- 
om ER | 
ion 
or 
and LABORATORY 
Pereco Electric Furnaces and Kilns Molding for 
sel. are carefully engineered for topnotch edge of pie- 
the performance, plus economy and de- crust table 
Y pendability. Heat treating, anneal- top. 
ing, carburizing, and other technical 
me, skills requiring use of temperatures 
og oS up to 2700° F. are now taught with 
oh modern Pereco equipment in many 
leading schools and colleges. Heavy 
its, steel plate welded case construction; 
Cc. * SAFE TO USE balanced insulation throughout; sili- 
con carbide hearths; long-life globar 
rts, * LONG-LASTING heating elements; multi-step manual 
on- control of power input; operating 
° EFFICIENT safety; ~~ temperature regulation Beading to 
- . . are all vital reasons for the finish edge of 
QUICK HEAT-UP trouble-free service of plaque or 
: Pereco Furnaces. For full details on ‘ other decora- 
ion * EASILY OPERATED Pereco standard or special equipment : : tive piece. 
for your school shop or laboratory— 
* SPACE-SAVING —_ 
ind 
‘ily 
PERENY EQUIPMENT (CO., Dept. E 
842 N. Pearl St., Columbus, Ohio 
red 
his tering for 
18 sign work and 
for unique 
eld decorative 
ngs effects. 
ind 
ind 
n 
of Radio and Electrenie Supplies 
ool g for itt at STANLEY HAND ROUTER 
tric FREE——— Each new bit adds another operation 
dry to stimulate and encourage your stu- 
tal Today's handiest, most complece of this 
for tubes, kits, diagrams, tools, books, for your copy today. 
recorders, discs, record eo. test 
ory instruments, public address and 
ids other equipment... leading makes 
nal pa ‘at Allied lathe argest and most 
du- complete stocks under one roof. 
>GENTLEMEN: PI d f bookl i 
ses, SPECIALIZED EDUCATIONAL SERVICE 
A . Our Educational Division gives you valu- 
ved able, experienced aid on radio and elec- 
AZ . tronic projects, Makes it easier for you to 
se et everything you need ... for classroom, 
boratory or shop ... from this one 
central source. 
HANDY RADIO sooxs 
Speciall ed b chnical 
the ALLIED 
has helpful reference. 
Radio Formulas & Data. .No. 37-752.. q A D 10 
DictionaryofRadioTerms No. 37-751.. 
Radio Circuit Handbook . No. 37-753. .1 
and Radio Builders’ Handbook No. 37-750.. ee 
Six 37-799. Rodic: Flectrosies 
his Allied Radio Corp., 833 W. Jackson Blvd., Dept. 30-E-6, Chicago 7, Ill. 
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RADIO SETS 
AMPLIFIERS 


RADIO PARTS 


ELECTRONIC EQUIPMENT 


Your copy of the complete, new Concord Cata- : 


log is ready! It offers you the greatest selection 
of guaranteed quality RADIO SETS, PHONO- 
RADIOS, RADIO PARTS, TEST INSTRU- 
MENTS, BOOKS, TOOLS, AMPLIFIERS 
AND ACCESSORIES, AMATEUR KITS AND 
SUPPLIES ... page after page of post-war- 
engineered equipment and parts you have long 
been waiting for. All standard, top-quality lines. 
Thousands of items. Money-saving prices. See 
the thrilling MULTIAMP Add-A-Unit Ampli- 
fiers, brand new in the field, with sensational 
new: flexibility, fidelity and ‘power — EXCLU. 
SIVE with CONCORD. Your copy is ready... 
and it’s FREE. Rush this coupon today. 


4 3 
RADIO CORPORATION 
LAFAYETTE RADIO CORPORATION 
— CHICAGO 7 ATLANTA 3 
901 W. JACKSON BLVD. 265 PEACHTREE ST 
Concord Radio Corporation, Dept. 0-56 
901 W. Jackson Bivd , Chicago 7, Ill. 


Yes, rush FREE COPY of the comprehensive 
new Concord Radio Catalog. 


Sheetmetal 
Tool Board 


BY Frank Johansmeyer 
AND Steve Varjan 


Manhattan High School of 


Aviation Trades, New York City 


HIS tool board is one of five used 
in our classes. A crew chief checks it 


‘by looking for a tool check in place of 


each tool removed. Shop organization is 
aided by the conveniently located boards 
as (1) students obtain tools quickly, (2) 
toolroom rush is avoided, (3) small 
tools are constantly checked, and (4) 
tools are never lost. 

The board was made from an old 
16” x 21” drawing board by covering it 
with tempered masonite and blue felt 
cloth. A bright metal frame was added 
and patented metal tension clips were 
screwed in position for the tools. A han- 
dle on the top is used for carrying it to 
the toolroom at the close of the day. It 
hangs from a safe simple bracket made 
from sheetmetal. 


The toolboard in use in the sheetmetal shop. 


"JO-BLOCKS”’ 
make precision 
an easy lesson 


Setting a snap-gage to millionth-inch 
accuracy for a camshaft inspection. 


Setting a sine-plate for precision 
inspection of an angle or taper. 


shop measurement can be 
learned only by making precision meas- 
urements. The day when the micrometer 
caliper set the metes and bounds of attain- 
able accuracy is past. Its passing was fore- 
shadowed when Ford Motor Company made 
Johansson Gage Blocks available to all 
industry in America at moderate cost. 


Jo-Blocks Are Made to Warranted Accuracy 
Standards of .000002", .000004' and .000008'+ 


Now, the gage block is the very cornerstone 
of precision manufacture. And the “JO- 
BLOCK,” which pioneered millionth-inch 
accuracy, is the trusted guardian of dimen- 
sional exactness in scores of famous factories. 


Give your students the opportunity to be- 
come familiar with the handling and use of 
JO-BLOCKS! For about the cost of a good 
workbench, your school can acquire a mini- 
mum working set of genuine JO-BLOCKS 
at the factory or through any Johansson 
distributor. Their uncanny cohesiveness and 
jewel-like surfaces will fascinate the student 
—instill lasting respect for true accuracy 
and the vital part it plays in low-cost mass 
production. 


WRITE FOR THESE FREE BOOKLETS 


Measured in Millionths,” 
an interesting monograph on 
the achievements of Carl 
Edvard Jehansson, will be use- 
ful to you in teaching. Yours 
for the asking, with the new 
illustrated Jo-Block Catalog. 


Write: 
FORD MOTOR COMPANY 


Johansson Division, Dept. 513, Dearborn, Mich. 
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=== GREENLEE 


SPECIAL OFFER 


BY MAKERS OF 
— GREENLEE TOOLS 


Just set the dial of the GREENLEE Handy Calculator... it 
swiftly converts linear to board feet...determines slope per 
foot in degrees... compares hardness, weights, shrinkage, 
warping, workability of various woods. Gives bit sizes for 
screws ... nail specifications ... tool sharpening tips. 6” 
diameter, heavy varnished cardboard. Special offer... send 
10c today to Greenlee Tool Co., Division of Greenlee Bros. 
& Co., 2045 Twelfth Street, Rockford, Illinois. 


DE 


SOLVES 
BLEMS FAST 


HIGH-QUALITY GREENLEE WOODWORKING TOOLS 


Auger Bits * Expansive Bits * Socket Butt Chisels * Socket Firmer Chisels 


Car Bits * Razor Blade Draw Knives * Automatic Push Drills * Spiral 


Screw Drivers ¢ Bit Extensions ¢ Bell Hangers’ Drills * Turning Tools 


Your Students Can Build 
This Drill Press 


Here’s an excellently organized machine 
shop training program which provides not 
only well-rounded instruction but also badly 
needed equipment at an amazingly low cost. 
Build this 18” Heavy Duty Floor Type Drill 
Press in your own school shop. We supply 
the castings, a complete Manual of Instruc- 
tions for machining the parts, and an In- 
struction Chart. Step-by-step job sheets show- 


ing the construction and function of separate 
pafts give your students training in every 
phase of machine shop instruction. The proj- __ ‘ 
ect can be accomplished by your class with gg ,sink°**4S3, 
a minimum amount of equipment, making it __siiminats opie cont 


position, horizontal oF 
practical for small schools as well as large. vertical; algo revolves 


Write for special introductory offer. 
PATENTS PENDING 


PRODUCED and DISTRIBUTED by 


VOCATIONAL INDUSTRIES CORPORATION 
2400 South Cottage Street Salem, Oregon 


HARGRAVE 


TIPS You Can Trust 


Cla: 
vidually Tested. Sizes 
to 10’ openings, from %4” to 16” deep. 


HARGRAVE 


TESTED TOOLS 


Here are some swell tips you can 
rely on—Hargrave Chisels and 
Punches. These famous tools are 
Individually Tested for Hardness 
and Toughness. As a _ result, 
they’re rugged enough to give 
lasting service despite toughest 
use. These Hargrave Tools are 
made from special analysis steel, 
trip-hammer forged (not drop- 
forged). There is a Chisel and 
Punch for every job. 
Also illustrated are Hargrave Improved 
Spring Clamp, Super Junior Forged 
Steel Clamp, No. 44 Forged Steel Super 
mp. All Hargrave Clamps are Indi- 
range from %” 


WRITE FOR CATALOG 


showing the complete line of Har- 
grave Clamps, Chisels, Punches, 
File Cleaners, Brace Wrenches, 
Washer Cutters, etc 


SEE YOUR NEAREST 
INDUSTRIAL DISTRIBUTOR 


4059 Montgomery Rd. 
Cincinnati 12, Ohio 


The CINCINNATI TOOL Co. 


The broadening of Dixon’s Eldorado Problem- 
Solution Service has made it more useful. 

Now the instructor is provided with transparent 
Eldoradostats. 

From these, he makes an unlimited quantity of 
blueprints. He turns a blueprint of the problem over 
to each student and when the problem has been 
worked out, provides the student with a blueprint 
of the solution for comparison. 

If your name is not on our mailing list, write us 
today for this Eldorado Service! We'll send you a 
transparent reproduction copy of the current prob- 
lem and solution. No charge. 


DIXON’S TYPHONITE 


ELDORADO 


School Bureau, Pencil Sales Dept. 19-J5 
Joseph Dixon Crucible Company, Jersey City 3, N. J. 
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Instructional 


The Practice of Printing (Third Edi- 
tion) Polk. Peoria, Ill.: The Manual 
Arts Press, 1945. Pp. xiv + 300. 


$2.25, single copy; five or more, 
$1.69 each. 


A standard high-school printing text for 
many years, this new third edition of The Prac- 
tice of Printing has been modernized with new 
illustrations and new samples of layouts and 
displays. All of the high quality of former edi- 
tions has been maintained. 

This textbook covers the whole practice of 
printing for school conditions, with special 
emphasis placed on composition and_ typo- 
graphic effects. 

Ralph W. Polk is supervisor of printing 
instruction, Detroit, Mich., Public Schools. 


Mathematics for Technical and Vo- 
cational Schools (Third Edition). 
Slade, Margolis. New York: John 
Wiley & Sons, Inc., 1946. Pp. vii + 
932. 2.50. 


The latest edition of a thorough, compre- 
hensive textbook in trade mathematics for day 
and evening technical schools; covering arith- 
metic, algebra, geometry, and trigonometry. 
Theoretical discussion and derivation of 
formulas have been eliminated or reduced to 
their simplest form. The large number of 
illustrative examples and problems will be 
found of great value for selfinstruction as well 
as for classroom work. The tables included 
have been selected with an eye to assisting the 
student in solving the problems contained in 
the book. 

This new revision improves the original text 
generally, and brings those portions which 
deal with machine-shop problems into con- 
formity with modern standard practice. 

Samuel Slade teaches at the Machine and 
Meta] Trades High School, New York City; 
Louis Margolis is the head of the mathematics 
department, Alexander Hamilton Vocational 
High School, Brooklyn, N.Y. 


General Leathercraft (Revised Edi- 
tion). Cherry. Bloomington, IIl.: Mc- 
Knight & McKnight, 1946. Pp. 112. 
$1.20. 


New projects have been added to this 
revised edition of a widely used school text 
on leathercraft, making 35 projects in all. An 
accurate drawing for each object to be made 
is given, along with definite step-by-step in- 
struction for completing it. This instruction is 
greatly simplified by the use of many close-up 
photographs showing how the more difficult 
operations are performed. The book also con- 
tains information on materials and tools with 


a list of dependable firms where such supplies 
can be purchased. A brief history of leather 
and its development as a commercial product, 
along with information on how it is obtained 
and prepared, adds to the value of the book. 

Raymond Cherry is a member of the indus- 
trial-arts department, Lockport Township High 
School, Lockport, III. 


Simplified Architectural Drawing. 
Buss. Chicago: American Techni- 
cal Society, 1946.:Pp. 258. $4.75. 


This book is written to fill a gap existing 
between instruction pertaining to mechanical 
drawing and that pertaining to architectural 
design. It contains the explanations of the 
professional man to the student respecting the 
full scope of the work. A rudimentary course 


in general mechanical drawing supplies a de- . 


sirable background for understanding of the 
material presented in this book. The text will 
be found useful in teaching architectural work 
to all secondary-school students, from those 
who devote only a short period to the study 
to the vocational student who intends to make 
architecture a life work. Contains numerous 
examples and graded problems; excellently 
illustrated. 

Truman C. Buss, Jr., has had many years 
of both architectural and teaching experience. 
He is the head of the architectural drawing 
department, Pullman Free School of Manual 
Training, Chicago, II. 


Elements of Practical Radio Mechan- 
ics (Revised Edition). Marshall, as- 
sisted by Greenleaf. New York: 
Current Books, Inc., 1945. Pp. 
xi + 231. $2.50. 


The purpose of this book is to present to the 
individual the essential manipulative skills 
and related theoretical information pertaining 
to construction, adjustment, repairs, and meas- 
urements of radio receivers and transmitters. 

The general plan of the book is a series 
of jobs so arranged as to enable a beginner 
to master essential operations of radio mech- 
anics if he completes each job carefully and 
according to instructions contained therein. 
Each new teaching unit is explained by means 
of an instruction sheet. A number of items 
have been excluded due to the limitations of 
the student’s available time; some devices and 
practices have been excluded due to their 
having become outmoded. The use of a good 
theoretical text on radio to augment the 
material included in this text is recommended 
by the author. All of the content has been pre- 
pared on an apperceptive basis. No new term, 
operation, or procedure is presented unless it 
is thoroughly explained, first, from what has 
already been learned and, second, from the 
point of view of the average layman. 

Samuel L. Marshall is instructor of radio, 
Brooklyn High School for Specialty Trades, 
Brooklyn, N.Y.; he was assisted in the prepa- 


ration of this text by Peter Greenleaf, chair- 
man of the science department, Eron Prepara- 
tory School, Brooklyn, N.Y. 


Simplified Punch and Diemaking. 
Walker, Taylor. New York: The 
oe Co..,, 1946. Pp. ix + 235. 
5.00. 


Each step in the design, construction, and 
operation of dies and punches is fully ex. 
plained in this book. Inclusive, up-to-date 
(much valuable information on new materials 
and methods), and entirely practical, it pro- 
vides a comprehensive reference for tool en- 
gineers and others engaged in punch and die 
work, as well as a complete text for those 
learning punch and diemaking. All of the 
important types of dies and punches used to- 
day are covered, with detailed information 
on the specifications, materials, methods of 
construction, and uses of each. 

Well ‘illustrated with photographs, draw- 
ings, and diagrams. At the end of the book 
there is a glossary of shop terms, containing 
much useful allied information, and all tables 
and charts needed by die makers. 

James Walker is tool and die engineer for 
the Southern Aircraft Corp. and the G. and J. 
Manufacturing Co. Carl C. Taylor is super- 
visor of tool construction, Southern Aircraft 
Corp. 


Fluids, a continuation of the Air Age Physics 
series and containing 1042 pictures in the 
form of 13 discussional-type slidefilms, is 

now available from the Jam Handy Organiza- 

tion. Each film unit is divided into lessons; 
each lesson is followed by review and quiz 
questions. The following subjects are covered: 
liquid pressure; transmitting pressure through 
liquids; buoyancy and Archimedes’ principle; 
density and specific gravity; specific gravity 
of solids and liquids; atmospheric pressure; 
exploring the atmosphere; barometers and 
weather; gas pressure; measuring fluid pres- 
sure; Bernoulli’s principle; reciprocating 
pumps; jet pumps; siphons; rotating pumps. 

For full details write the Jam Handy Organi- 

zation, 2821 E. Grand Blvd., Detroit, Mich. 

Please mention ScHoot Suop. 


Charts I, J, and K of the industrial safety chart 
series have recently been released by the 
Department of Labor. Chart I covers the 

safe use of wrenches; Chart J, arc-welding 

equipment; and Chart K covers safe practices 
in the use and maintenance of low-voltage 
electrical equipment. Available at 5c per copy 
from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25, D.C. 


New technical book catalog, containing date 

of publication, price, number of pages, de- 

tailed descriptions, and full table of con- 
tents of latest books on technology, metals, 
technical dictionaries, building construction, 
and other subjects has recently been issued by 
The Chemical Publishing Co., 26 Court St., 
Brooklyn 2, N. Y. Copies free upon request. 
Please mention ScHoot SHop. 
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AN ELEMENTARY BOOK 


ONA 
FUNDAMENTAL SUBJECT _ 


“INSIDE THE VACUUM TUBE” 


This is not just another book on the subject, me 
a Rider Book, presenting a new approach with a 
technique that makes its subject easy to under- 
stand. A solid, elementary concept of the theory 
and operation of basic types of vacuum tubes 
upon which the student can build. 

It explains the electron theory, then proceeds 
to a discussion of electrostatic fields. 

The book employs novel physical devices to uid 
the student. Certain diagrams are repeated so. 
shuffling of pages is reduced to a minimum. 


Anaglyphs, “three dimensional” pictures of phe- 424 pages 
‘nomena heretofore seen only in one plane are $4.50. 
viewed through glasses supplied with book. For 
further details on this and other Rider Books 
write today for catalog. 
OTHER RIDER BOOKS 

RIDER MANUALS (14 VOLUMES) Oscillator at Work . $2.56 
Volumes XIV to VII. $15.00each volume «Vacuum Tube Voltmeters 250 
Volume VI 11.00 Automatic Frequency Control Systems 1.75 
Abridged Manuals to v (1 Vol.) $17.50 A-C Calculation Charts . . . 7.50 
Record Changers and Recorders 9.00 Hour-A-Day-with-Rider Series— 
The Cathode Roy Tube at Work . ‘ 4.00 On “Alternating Currents in Radio Receivers’ 
Frequency Modulation . . , 2.00 On ‘Resonance & Alignment”’ 
Servicing by Signal Tracing . . . . 4.00 On ‘Automatic Volume Control’ 
The Meter at Work. . .... 2.00 On Voltage Distribution” 1.25 each 


404 FOURTH avenue, JOHN F.RIDER Publisher a Inc. NEW YORK 16, 


EXPORT DIV.: ROCKE- INTERNATIONAL ELEC. CORP. 13 E 40TH STREET, NEW YORK CITY. CABLE 


‘YOU NEED THIS GREAT BOOK!: 


Indispensable for all Teachers | 
Students of Radio 


Recognized and endorsed by radio experts, teachers, and 
all interested in radio, as one of the most practical, help~ 
ful, and authentic radio text books yet written. 


J. Douglas Fortune’s book is authoritative, readable, undere 
‘standable! It covers everything from learning the code, on 
’ through receiver theory, the actual building of transmitters, 
modulator...ete. etc. right on to complete reference chapter 


explaining in detail most minute operations. A really indis- 
book for preinduction training! Beautifully bound 


in cloth...over 150 | pages... post -paid for only, 75c...0F at 
bookstores. Special prices on quantity purchases by teachers. 


HORDARSON ELECTRIC MFG. DIV. + Maguire Industries, Inc. 
500 WEST HURON STREET, CHICAGO, ILLINOIS 


Know-It-All 
4 sum Books 
With 800 Illustrations $ 0077 


Contain 226 Pages 
The original ‘picture’ books describ- bere 
ing construction of model airplanes! 
Cover fuselage, wings, stabilizers, balancing, flight- 
testing, prop-making, motor hook-ups, decorating, 
etc. Many ingenious ‘short cut’ methods. Each step 


illustrated. 
How to Understand and Use 
Flying Model Airplane Plans 
Flying Models 
How to Build and Fly Them 
Tom's Book of Flying Models 


Building an Airplane 
“Just Follow the Pictores™ 


PAUL GUILLOW. Wakefield, Mass. 


MAY, 1946 


USE THESE STANDARD 
TEXTS FOR GEM CUT- 
TING AND METAL WORK 


Jewelry. Gem Cutting and Metaleraft 
By T. BAXTER 


Explains how to make a wide variety of art and novelty 
jewelry.and metal ware, and how to cut, polish, and mount 
gem stones. Clearly describes and illustrates all the funda- 
mental operations. Requires a minimum of tools and 
equipment. Suggests easy patterns and designs for book 
ends, trays, rings, bracelets, cuff links, key chains, etc. 
170 illustrations. $2.75. 


Art Metal Work 
By EmMIL F. KRONQUIST 


Interesting projects chosen for their appeal to students, 
with information and well-illustrated instructions for 
carrying them out. Explains how to select equipment and 
how to do soldering, annealing, pickling, planishing, 
riveting, ete. Illustrated. $2.75. 


Send for copies on approval 


McGraw-Hill Book Co., Inc. 


330 West 42nd St. New York 18, N. Y. 


FOR YOUR STUDENTS 


Fhoroughly revised—informative— practical! 


MATHEMATICS 


For Technical and Vocational Schools 


By SAMUEL SLADE, Machine and Metal Trades High School, 
and LOUIS MARGOLIS, Head of the Mathematics Depart- 
ment, Alexander Hamilton High School, Brooklyn, N. Y. 


The third edition of a widely used and popular textbook 
—revised and brought up to date. In its previous two 
editions, it was used in over 480 schools, and was the 
textbook in vocational mathematics selected by The 
United States Armed Forces Institute for its overseas 
correspondence course. 
The authors have drawn upon three decades of actual classroom 
teaching experience in technical and vocational schools, to give 
. the student a practical working textbook on mathematics. Con- 
tains a large number of illustrative examples, problems, and 
easy-to-use index tables. Includes: Measuring Instruments, 
Practical Algebra-Geometrical Constructions, The Essentials 
of Trigonometry, Speed Ratios of Pulleys and Gears, Screw 
Threads, Milling Machine Indexing, Belting, etc. 


Competent authorities have recognized it as a pedagogically 
sound, clearly written textbook. “Treats the subject of shop 
mathematics in a manner easy to understand—Of great value 
to any student who means business.’—Herman A. Pirsson, 
Cole Trade School, Southbridge, Mass. 


3rd Edition (19846) 532 Pages $2.50 


Copies obtainable on approval 


JOHN WILEY & SONS, Inc. 


440 Fourth Avenue New York 16, N.Y. 
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Enameled iron and stainless steel wash- 
fountains, discontinued by the Bradley Wash- 
fountain Company during the war, are again 
being added to their line of group washing 
equipment. . 

The new fountains have been completely 
redesigned and streamlined. They are par- 
ticularly suited for installations requiring the 
maximum in hygienic appearance, as well as 
strength and durability. 

For complete details of these newly de- 
signed, extremely useful washfountains, write 
for Bulletin W-506 to the Bradley Washfoun- 
tain Company, Milwaukee, Wisconsin; or 
check no. 64 on the coupon. : 


Electronic Demonstration Pamphlet 
’ Suggestions and complete descriptions for 
performing classroom demonstrations with 
electronic test equipment are set forth in a 


36-page, profusely illustrated pamphlet pub-- 


lished by the Radiolab Publishing Company. 
This manual is available from the publishers 
to users of the test equipment featured in 
the numerous practical demonstrations shown 
in the manual, which include the use of 
Precision Apparatus test instruments, Dumont 
oscillographs, and Masco and Meissner ampli- 
fiers. 

Write to Radiolab Publishing & Supply Co., 
652 Montgomery Street, Brooklyn 25, New 
York; or check no..65 on the coupon. 


Portable Arc Welder 
Mid-States Equipment Corp. has recently 
announced a new, small portable electric 


Each item listed above is numbered. Check the 
numbers of the items you want, and mail the 
coupon, properly filled in, to... 


School Shop 
Ann Arter, Michigan 


a 
64 65 66 67 68 


69 70 71 72() 
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elty, zone & state 


welder, the “Zipper-et.” Patterned after larger 
models, it operates as nearly like them as 
possible within the limits for which it is de- 
signed. It is recommended especially for light- 
duty welding and general maintenance. It 
operates on 110-volt a.c. For descriptions and 
prices, write Mid-States Equipment Corp., 2429 
S. Michigan Ave., Chicago 16, Ill., or check no. 
66 on the coupon. 


Coated Abrasives in Plastics 


Behr-Manning’s newest educational release, 
“Coated Abrasives in the Plastics Industry,” 
is a supplement to the Behr-Manning Lecture 
Course on Coated Abrasives. It is in three 
parts: first, gn introduction to the plastics 
with a simplification of their names and com- 
mon family gréups; second, methods, equip- 
ment, and abrasives for sanding the plastics; 
third, a 17” x 22” plastics reference chart 
presenting all of the recommendations con- 
tained in the text in wall-chart form for class- 
room posting. For a free copy, write Behr- 
Manning Corporation, Educational Service De- 
partment, Troy, New York; or check no. 67 on 
the coupon. 


New Screwless Vise 


A revolutionary development in vise manu- 
facture has recently been announced by the 
National Machine Tool Co. Instead of the 
adjusting screw common in most vises, the 


_ Heinrich “Grip-Master” has a movable jaw 


which can be adjusted to the work in a jiffy, 
and then locked securely by an easy press 
on a locking lever. The bars and locking 
mechanism are hardened and precision ground. 

An interesting brochure describing the four 


models of the new screwless vise, containing 
specifications and prices, may be had from 
National Machine Tool Co., Racine, Wiscon- 
sin; or by checking no. 68 on the coupon. 


New Model Home Kit 


The Joe Ott Mfg. Co. has announced a 
new model-building project—the ‘“Modelrite” 
home construction kit. 

This kit consists of material and plans for 


building a realistic miniature home con.’ 


structed in the same manner as a regular 
house. Present models are for practical use 
for planning an attractive five- or six-room 
house for actual home building. : 

For full details concerning the new models 
and their availability, write Joe Ott Mfg. Co., 
111 W. Jackson Blvd. Chicago, Ill., or check 

, no. 69 on the coupon. 


The Radio Kits Co. announces a post-war 
model radio kit S-5, designed for use in schools 
and for occupational therapy work. Each kit 
contains complete building instructions, wiring 
and pictorial diagrams, and voltage and cur- 
rent charts. The instructions furnished with 
the kit represent an innovation in kit construc- 
tion. The information is illustrated in a series 
of progressive stages, showing the wiring. 

Kits are also available for more advanced 
student work. Complete catalogs will be fur- 
nished on request to the Radio Kits Co., Dept. 
S., 120 Cedar St., New York 6, N. Y.; or by 
checking no. 70 on the coupon. 


New Literature 


Catalog 25, just released, shows in full color 

many of the outstanding South Bend Lathes. 
Complete descriptions and specifications of 
each lathe shown are included. For a free copy, 
write South Bend Lathe Works, 420 E. Madi- 
son St., South Bend 22, Ind.; or check no. 71 
on the coupon. 


Slick New Tricks for Building Better Model 


Planes, a colorful 20-page primer published 
in connection with the entry of Plastic Wood 
into the model building field. Describes the 
findings of the experts who last year suc- 
cessfully tested Plastic Wood in model build. 
ing. Sufficient copies for yourself and inter- 
ested students may be had by request on 
school stationery from Boyle-Midway, Inc., 22 
East 40th St., New York 16, N. Y., or by check- 
ing no. 72 on the coupon. State number of 
copies desired. 
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DELIGHT YOUR CLASS WITH 
PROJECTS IN PLASTICS 


How your students will enjoy working with plastics! 

. Crystal-clear, easily carved, cut and shaped, plastics 
will enable them to produce finished products of true 
professional appearance, that will bring exclamations 
of admiration from friends and parents. 

We can supply you with Plexiglas, Lucite, Bakelite, 
Tenite Hi, Lumarith, Lignolite, and other plastics in 
sheets, rods and tubes especially suited for the school 
workshop. Also available are project plans and com- 
plete fabricating information. 

Send today for catalog, sample working drawings 
of six projects, and full details. . 


CARMEN-BRONSON CO. 


165 East 3rd St., Dept. 5-S, Mi. Vernon, N.Y. 


Every school shop will find the Vibro-Tool 
indispensable for all kinds of marking jobs... to 
inscribe personal identification on tools... to put 
identifying numbers on dies, jigs, finished pieces. 
Also for engraving on glass, plastics . . . tooling 
leather. 120 vibrating strokes per sec., 110 V. 
60 cycle AC. The Vibro-Tool with engraving 
needle $7.50. With set of attachments $16.15. 
See your dealer or order direct. 
(HANDICRAFT DIVISION) 


BURGESS BATTERY COMPANY 
& » * 182 N. WABASH AVENUE 


CHICAGO 1, ILLINOIS 
MAY, 1946 


GOOD TOOLS HELP MAKE 


BETTER STUDENTS - 
EQUIP YOUR STUDENTS 


WITH LUFKIN 


iL 


Lufkin Combination Squares give your students the feel- 
ing of confidence that can be obtained only through the 
use of fine, accurate tools. Equip your students with 
Lufkin tools, the same used by careful machinists and 
toolmakers throughout industry. Write for free catalog. 
THE LUFKIN RULE CO., SAGINAW, MICHIGAN, 
New York City 


FOR ACCURACY 


Easier 


Learning 


10° LATHES 


ATLAS PRESS CO. 


436 N. Pitcher St. ¢ Kalamazoo 13, Mich. \ 
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The largest stock of supplies in 
the country. Everything for the 
artist and craftsman, such as 


LEATHER 


METAL 

PLASTICS 

ARTISTS’ MATERIALS 
BLOCK PRINTING 
CLAY MODELLING 
AND MANY OTHERS 


» « « available by mail order from 


AMERICAN HANDICRAFTS CO., Inc. 


45-49 So. Harrison Street—East Orange, N. J. 


for Western Canada 
Bedford Fine Leathers, 


325 Howe St., Vancouver, B. C. Canada 


TOOL OF 
1001 USES 


The first small portable tool and today’s finest -~ 
work on any metal, alloy ame, % wood, horn, 

lass, etc. Fits student’s hand co! mfortably, pectoctiy 

alanced, weighs only 12 ounces. Handee’s useful- 

ness is as extensive as the number of quick and 
easy-to-change accessories you have . . choose 
from more than 300 in the ainae line. ‘Operates 


on AC or DC current at 25,000 r.p.m. Complete 
with 7 accessories, postpaid $18.50, 
COMPACT 
SCHOOL SET 
A fine set with which 


to begin! Add acces- 
sories as needed. 
Strong steel carrying 
case contains a Han- 
dee and 45 of the 
most popular and 
practical accessories. 
Complete, postpaid, 
$25.00. 


Write for 64-page catalog 
CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. SH, Chicago 7, Ill. | 


IN THE Morning Mail. . 


Brief comments about SCHOOL SHOP and the field 
[: serves are invited. Address the Editor, SCHOOL 
SHOP, Ann Arbor, Michigan. 


Gentlemen: 

Would it not be a good idea to print shop 
notes of good projects on one page only so 
that either the whole page could be removed 
from the magazine and filed or at least it 
could be clipped and pasted in a scrap book 
for easy reference? Now material on the 
back of the page is lost if the pasting method 
is used. What do you think? 

G. A. Becker, 
Lakewood, Ohio 


Epitor’s Note: With paper as pre- 
cious a product as it is, the printing of 
projects on one side of the sheet is im- 
practical. Readers wishing to paste ma- 
terial from ScHooL SHop may readily 
secure additional copies of the issue in 
which they are interested by writing the 
Circulation Department, ScHooL SHop, 
Ann Arbor, Michigan, and enclosing 25 
cents for each copy desired. 


Gentlemen: 

I have almost complete files of ScHooL 
Suop, bound in ring binders. In the general 
shop courses which I teach at Purdue Uni- 
versity, ScHooL SHop has been a gold mine 
of good job suggestions. The advertisements 
have often been helpful in locating tools and 
materials. The feature articles and new items 
are greatly appreciated. In fact, we read and 
reread the entire copy, then keep it for fu- 
ture reference. R. A. PLowman, 

Purdue University, 
West Lafayette, Ind. 


Gem Cutting . . . from page 9 
a hole through the stone. If a number of 
holes are to be drilled, many craftsmen 
build an outfit where the tube is auto- 
matically raised and lowered. 

Sooner or later one will wish to polish 
a specimen. This can be done on the flat 
lap by using successively finer grits, such 
as Nos. 100, 220, 320, and 500, and then 
polishing on the felt buff. Because it is 
easier to polish a slightly rounded sur- 
face than a flat surface, many prefer to 
grind the surface with a slight curve, 
sand on a drum-type sander, and then 
polish in the usual manner. 


Books containing information on gem cut- 
ting and gem materials are: 


William T. Baxter, Jewelry, Gem Cutting 
and Metalcraft. New York: McGraw-Hill Book 
Co., Inc. $2.75. 

Kraus and Slauson, Gems and Gem Material. 
New York: McGraw-Hill Book Co., Inc. $3.50. 

George Letworth English, Getting Ac- 
quainted with Minerals. New York: McGraw- 
Hill Book Co., Inc. $2.50. 

Dake, Fleenor, and Wilson, Quartz Family 
Minerals. New York: McGraw-Hill Book Co., 
Inc. $2.50. 

J. H. Howard, Handbook for the Amateur 
Lapidary. Greenville, S. C.: the author. $2.00. 

The Art of Gem Cutting. Portland, Ore.: 
The Mineralogist Publishing Co. $1.50. 

Magazines: 


Rocks and Minerals, Peekskill, N. Y. 
Monthly. 25 cents a copy. $2 a year. 

The Desert Magazine, El Centro, Calif, 
Monthly. 25 cents a copy: $2.50 a year. 

The Mineralogist, Portland, Ore. Monthly. 
20 cents a copy. $2 a year. 


From Washington from page 34 


“Furthermore, when it receives fed- 
eral aid it must so adjust its internal dis- 
tribution of all its funds so that every 
school district in the state shall have at 
least $40 a child per annum to spend 
on education.” 

This is at least a new wrinkle in for- 
mulas for federal aid to schools and Mr. 
Taft’s adherence to the ranks of sup- 
porters of the federal-aid cause is helpful 
to those who believe in it. Both Mr. Taft 
and his new formula may in the long run 
have good effect on whatever vocational 
education bill comes up for debate— 
although at this moment the probabili- 
ties for such a debate at this session of 
Congress are not too bright. 


GRAPHIC ARTS INSTRUCTORS 


WATTENTION! 


Investigate the PRATT UNIVER- 
SAL RUBBER STAMP MAKING 
EQUIPMENT now on the market 
after months of trial use under 
actual shop practice. 


Low in rrico— Precision mafe—Friirely rrectica 
Makes stamps up to 2! x 34 in. from ordinary type, 
ornaments, zincs, signatures, etc. 

You’ll be amazed at the simplicity of the process. Gas 
ore electricity not require: 

Write now for interesting six-page circular including 
complete instructions. 


G. ‘A. PRATT 
4133 Northcote Ave., 


Dept. 
East Chicago, Ind. 


COLTON'S No. 10 File Cleaner 
pone 
EANER 


o FILE CL 


TEEL BACK Z 


Will clean all types of files. Size 2”x8”"; tem- 
pered steel wire bristles. Order COLTON’S from 
your industrial or school supplier 


BOWS AND ARROWS 
An all-around alan shop pro that Is 
ful, education: fully ex- &: 
cellent flat $12.00" doz. ; 
tips, nocks, ground base feathers, shafts 
for making 100 P. 0. Cedar arrows, $15.25. 
INDIANHEAD ARCHERY & MFG. CO. 
BOX 303-SS LIMA, OHIO 


Ne waiting. ezira prompt delivery. Folder free 


PROJECTS IN PLASTICS! 


Enrich your shop program. As an_ introductory 
service, we offer ¥~ 2 Napkin Holders, | Shade 
Pull, 4 rings, 3 Brooches and Findings, Cigaret 
Holder, and 2 pieces of sheet plastics with com- 
plete instructions. ALL FOR ONLY $1.00. No 
extra equipment needed. Send $1.00 now to: 


CRAFT SHOP 124 Ford Avenue 


Wyandotte. Michigan 
Send for FREE instruction beoklet 


conn 

Torches, ete. Write for circul: 
CHICAGO TOOL AND ENGINEERING CO. 
8377 South Chicago Ave., Chicago 17, III. 
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PRODUCTS 
Angle Vises for Drilling, Milling, Grind- 
$2 


THE GEM MAKER has provided a new 
enjoyment for thousands of users. All 
necessary lapidary equipment is furnished 
including a diamond blade for sawing and 
all wheels for grinding, shaping and pol- 
ishing. The complete equipment is. shown 
less motor and belt for ONLY $29.50, 
f.o.b. Burlington, Wis. Write today for 
information and literature on the Gem 
Maker and also the Gem Facetor. 


FOR 
PROFESSIONALS 
AND 
AMATEURS 


THE CLASS ROOM 
GEM MAKER provides 
space for ten students © 
to, operate at one time 
without changing any 
wheels. Write for lit- 
erature. 


B & | MANUFACTURING CO. 


BURLINGTON, WIS. 


City Directors 
and 


Department Heads 


To keep.SCHOOL SHOP coming to the shop teachers on your 
staffs please send us a revised list of your 1945-46 personnel. 
Include name of teacher, school address, and specific shop 
subject taught. Your assistance will mean all your shop teach- 
ers will receive SCHOOL SHOP regularly! 

Please send lists to 


Circulation Department 


School Shop 


330 South State St. Ann Arbor, Michigan 


A Cool Western Summer School 


Between the Mountains and the Sea 
OREGON STATE 


COLLEGE 


First Session 
June 18 to July 26 
Second Session 
July 27 to Aug. 30 


Formal study inscenic 
surroundings, with the Pa- 
cific beaches only two 
hours away and with week- 
end trips to the Cascade 
Mountains, Crater Lake, Oregon Caves, Cascade Lava 
Beds, and the Columbia River Highway. 


GRADUATE AND UNDERGRADUATE work in 
Industrial Arts and Vocational Education. Splendid 
physical plant, a resident staff of competently trained 
men, and guest professors of national prominence. 


The student may plan a program which will lead 
through successive summers to the bachelor’s or mas- 
ter’s degree. Approved programs are accepted by all 
state departments of education for either a Special or 
a General Secondary Credential. 

See the half-page advertisement in the April issue of 
this magazine for a full list of courses available in the 
Industrial Education Program. Correspondence invited. 


Spe’, Address: Department of Industrial Education, 
=(y042 OREGON STATE COLLEGE 


CORVALLIS, OREGON 


(Authorized by State Board of Higher Education) 


Portable 
Blackboards 


for 
School and 
Shop! 


Make any room a class- 
room — easily — quickly. 


Portable Blackboard in styles and size for every need. Built for hard 
wear—even abuse. Writing surfaces of genuine Slatoplate which is 
unequaled for clear, easy writing, clean erasing. 


Write today for No. 881 catalog for complete descriptions. 


BECKLEY-CARDY (0, MANUFACTURERS 


1632 Indiana Ave. * Chicago 


INDUSTRY’S NEW SET OF TOOLS 


Magnetic Chucks 
and Selectron 


Surface Grinders 


Contour Sawing Band Filer 
Baltimore SA 5778 Denver 
Birmingham 3-0502 petroit 
Boston ASP 6669 paso MAIN 7046 


KE 7511 
TE 2-3060 


SULLOWASTER 


Buttalo PA 6666 Grand Rapids 8-0922 Rochester MAIN 5175 Syracuse 3-1212 
5-6664 Rockford MAIN 227 Toledo GA 8309 
Cincinnati MAIN 3929 Hartford PHONE ANY OF THESE DoALL STORES 
Cleveland 1177 Houston 6588 : St.Louis CE 3621 Toronto S191 
Dallas H6810 ‘Indianapolis 11.9957 Los Angeles TR 3871 Milwaukee HO5950 Montreal HAR 4535 Orlando 6056 St Paul £N2399 Tulsa 4-8841 
Dayton HE 2738 Kansas City HA 5857 Mexico City J-27-95 Minneapolis GL 1173 New York MU 4-1514 Philadelphia BAL 5850 Salt Lake City 3-9074 Vancouver MA 2511 


Gage Blocks 
with Instruments 


San Francisco GA 4784 


Dust Collector 


Pittsburgh AT 3386 
Providence WI 1515 
Reading 7258 


Seattle EAST 7500 
Statesville 518 
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DUCATION, like nature, abhors a 

vacuum. If a local community does 
not meet an educational need, the state 
will do it. And if the state fails, the 
federal government steps in to do the 
work. 

This basic tenet was illustrated twice 
this month: First, when the Veterans 
Administration instructed its agents to 
supervise directly on-the-job training, 
despite the fact that such supervision 
was assigned to state departments of 
education. 

Second, when John W. Snyder, Re- 
conversion Director, called together of- 
ficials of seven U. S. agencies ta con- 
sider how to assure the education and 
training of veterans who presumably are 
not being adequately served. 

A special word should be said about 
on-the-job training because it is becom- 
ing highly popular with veterans. Less 
formalized than, classroom and shop 
training and shorter than apprentice- 
ship, on-the-job training has already 
attracted more than 56,714 veterans, as 
against 39,925 a month ago. Charges 
are heard that this form of training has 
caught the state departments of educa- 
tion unprepared. Many of the states 
themselves report. to Washington that 
they have neither funds nor staff to su- 
pervise and guide these programs. This 
has given unscrupulous employers an 
opportunity to swindle both veteran and 
government. While pretending to train 
the veteran, many employers utilize vet- 
erans as low-paid employees, without 
intention of providing either skills or 
opportunity for advancement. That is 
why the Veterans Administration is now 
calling for “black-and-white” training 
plans from the employer and is checking 
monthly on the veteran to see if he is 
making satisfactory progress. If not, the 
government subsistence allowance is cut 


off. 


% Director Snyder’s action is an indi- 
cation that all the efforts of schools to 
take care of veterans flocking to them 
fall short of the need. List of sugges- 
tions to meet the critical situation, such 
as issued by the Federal Security 
Agency, are also not enough. 

Men around Director Snyder believe 
that educators cannot, through their own 
efforts, solve the problem. That is why 


BY MICHAEL PACA 


federal agencies, unrelated to education, 
will soon begin issuing directives and 
launch. plans in an effort to provide 
schools with more housing for students, 
more teachers, and more equipment. 

While the fine point implications of 
these two bold U. S. actions are being 
debated, no one debates the need for 
vigorous measures to assure that both 
better on-the-job training and more 
schooling facilities for veterans are 
needed. 

In both actions, U. S. officials insist 
that they have no desire to interfere with 
local and state responsibilities. They do 
want to make certain that the needs of 
men, who have served their country in 
war, are served in peacetime. 


% The men and women from 25 edu- 
cational groups, who met in Washington 
to discuss the ills and woes of surplus 
property disposal this month, said some 
strong words about surplus property 
and its availability to education. For, 
despite one “streamlined” procedure af- 
ter another announced by agencies re- 
sponsible for surplus property, the flow 
of goods to schools and colleges dwin- 
dles. Prices are too high and the pur- 
chasing time allowed schoolmen is too 
short. The complex machinery built up 
by the Federal Security Agency in the 
states and in Washington to serve 
schools on surplus disposal is creaking. 
Schools can buy equipment cheaper from 
commercial re-sellers of surplus than 
they can from the War Assets Adminis- 
tration. These and other complaints were 
among those heard at the meeting. 

Vocational education officials took a 
leading part at the conference in map- 
ping out a campaign designed to impress 
upon President Truman, Congress, and 
the WAA that schools need surplus ma- 
terial, that they have been unable to get 
it under. existing regulations and that 
immediate action to assure schools their 
rightful due is needed. Emphasis on 
“immediate action” is important. WAA 
officials plan to dispose of the bulk of 
their surpluses within 12 months. 


» During the past decade, no one has 
opposed federal aid to education more 
vigorously than Senator Taft of Ohio. 
He himself has admitted that on the floor 
of the Senate. When, therefore, he intro- 


duced a bill seeking to spend federal 
dollars for the education of children in 
elementary and secondary schools, there 
was much buzzing in Washington circles 
on its intplications. Was his action in- 
duced by “politics”? Was it a sincere 
conviction that a minimum schooling is 
after all the concern of the government? 
Most observers accept the second ex- 
planation. 

Mr. Taft himself says that his bill is 
based on two principles “which have not 
been heretofore adopted. The first is 
that no state receives any aid, at least not 
after four years, unless it expends from 
its own funds 2.2 percent of the indi- 
vidual income payments to the state, 
which is more than the average spent 
throughout the United States on educa- 
tion. If it does not spend that much, it 
will receive no aid.” 

(Continued on page 32) 
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John F. Rider Publisher, Inc 29 
Shallcross Mfg. Co poms 19 
Sheldon Machine Co. Bee 24 
E. H. Sheldon & Co 16 
Stanley Tools 21 
Stanley Electric Tools 25 
Thordarson Electric Mfg. Division--.-_---- 29 
Vocational Industries Corp.___----------- 27 
Joseph Weidenhoff, Inc 2 
Weston Electrical Instrument Co._._.------ 23 
John Wiley & Sons, Inc 29 
X-acto Crescent Products Co 23 
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Modern vocational schools teach. 


COLOR DYNAMICS* 


@ If you want your students to be equipped thoroughly for their 
future tasks, begin teaching COLOR DYNAMICS as part of 
your regular school course. You can demonstrate its benefits 
in your own manual training classes by painting machines, 
walls, floors and ceilings of your classrooms. 


to their students! 


Pittsburgh’s system of 
using the energy in color 


retards eye fatigue among 
employees, improves working 
conditions, promotes health, 
safety and morale—maintains 
quality and quantity of pro- 
duction at high levels. 


ANY TEACHERS of the vaca- 

tional and manual sciences are 
now including Pittsburgh’s COLOR 
DYNAMICS in their courses. The 
recognize that greater knowledge an 
more widespread use of this new system 
of painting ‘are making a great con- 
tribution to the improvement of pro- 
duction and the welfare of workers. 


Authorities on human behavior have 
established beyond dispute the fact that 
color has a marked influence upon the 
physical, mental and nervous systems 
of normal human beings. Shopmen in 
many plants are finding that color 
properly “engineered” on machines, 
walls, floors and ceilings of their plants 
actually produces more work per man- 
hour and more man-hours per man! 


By the use of focal and eye-rest colors, 
of the machine are 
separated from stationary parts and 
the materials being fabricated. The 
worker is able to see his job better. 
Eye fatigue, so often the cause of 
lowered efficiency, is lessened. Morale- 
building colors improve the worker’s 
mental attitude toward his job. Safety 
colors warn him of danger areas and 
reduce accident hazards. 


Write today for a free copy of 
our book, “Color Dynamics’. 
Packed with useful information 
and practical suggestions, it 
makes a fine textbook. Address 
Pittsburgh Plate Glass Com- 
pany, Paint Division, Dept.SS-5, 
Pittsburgh 22, Pennsylvania. 


AINTS 


PITTSBURGH PLATE GLASS COMPANY, PITTSBURGH, PA. 
PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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